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(57) The present invention relates to 

conformable tapes, comprising: 

a polymer backing having a first and a second 
major surfaces; and 

a pressure-sensitive adhesive on the second major 
surface of the polymer backing, the tape being free 
of a liner and capable of bonding a lens block to 
an ophthalmic lens blank, the backing and the 
adhesive are selected such that if the tape is 
wound into a roll, the roll exhibits a maximum 
unwind force of less than 165 g/cm width. 
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Description 



roooil This invention relates to tapes that have a p ressure-sensitive adhesive surface and a separate tack-free 
adhesion promoting surface. More particularly, it relates to conformable tapes that are employed to adhere fusible 
metal alloy or thermoplastic blocking compositions to ophthalmic lens blanks. The metal alloy or thermoplastic 
blocking composition bonds a lens block to the ophthalmic lens blank for use during surfacing (i.e., grinding, fining 
and polishing) and edging operations. 

roo02l In making finished ophthalmic lenses, particularly prescription lenses for eyeglasses, it is customary 
to begin with semi-finished lens blanks made from glass or plastic. The blanks have a. finished, polished front 
surface and an unfinished back surface. They are surfaced to a particular prescription by grinding material from the 
unfinished back surface followed by fining and polishing so that they acquire the optical refractive ' Properties 
specified in the prescription. The lenses may then be shaped or edged to fit the spectacle frame selected by the 



r0O031 It is essential that a lens be positioned accurately and held securely during the surfacing and edging 
10 operations. However, edge clamping techniques, such as mounting the lens in a vise or in the jaws of a chuck, are 
unsuitable for holding the lens because material is removed from both its back surface and edges. Thus, it is 
necessary that the lens be held by an adhesive means which secures it by the finished surface in the appropriate 
position in the grinding machine. This may be accomplished by "blocking" the lens, e.g., adhenng a lens block to the 
fens by means of a fusible metal alloy or polymeric material. 

roO04l The alloy or polymeric material is applied in a molten state and subsequently allowed to harden to form 
15 a riaid layer of predetermined size and shape that bonds the lens to the lens block. While the alloy conforms well to 
the front surface of the lens blank, the strength of the bond between the alloy or polymeric material and the lens 
blank is low. Consequently, primers are needed to obtain adequate bonding between alloy or polymeric ma tenal 
and lens. Primers, however, cause certain. problems. For example, they are typically applied from , a q SO ution by, for 
example brushing or spraying. Consequently the solvent must be allowed to evaporate before the surfacing and 
edqinq processes can proceed. This causes inconvenience and delay in processing the lens blanks, 
rooosi Other techniques of blocking lens blanks have also been tried. Thus, sticky substances, such as pitch 
or wax, double-sided sticky constructions such as pads or foams coated on each face with adhesive, anc I epoxy 
adhesives have been used. These means also have not proven entirely satisfactory For example, the residue left 
by pitch, wax, and adhesives require extensive cleanup of both lens and block. This causes delay and added 
expense in the processing operations. Additionally, these techniques provide less rigid mounting means than do the 
alloy or polymeric material bonded blocks. Consequently, it is more difficult to assure tha t the JenswiM be 
properly positioned throughout the entire surfacing and edging processes. Additionally, pads or foams are typically 
25 boaaue so that it is difficult to properly align the lens in the surfacing or edging apparatus. Additionally, the 
pads and foams are not satisfactorily conformable to the complex curvature of a lens face. Thus wrinkles, folds, air 
bubbles and other discontinuities between the lens blank and the pad or form are present when they are 



ro006l ' A conformable, multi-layered tape for bonding fusible metal alloy to ophthalmic lens blanks is described 
n U S Pat No 4 287,013 (Ronning). Unfortunately, the tapes described in this reference generally require fairly 
3 n ■ complicated processing methods and, as a result, are relatively expensive to produce In addition, presently 
avaKle surface protection tapes require a separate liner material to prevent adhesion buildup between the layers 
of the wound roll of tape. This additional liner material adds undesirably to the total cost of the roll of tape. 
There is a need for a lens blank surface protection tape that exceeds the performance of the prior tapes and is 

fO0O71° St ef The n present invention overcomes these disadvantages. It provides a tape construction which firmly 
bonds the lens block to the lens blanks. In a preferred embodiment the tape may be provided in the form o fa ro« 
35 without the need for a separate liner. th» t anftS Mtt conformable, that ■ yhy fminw th» «'™rt»"> of Jtie Jens 
bl anks without any wrinkles or air bubbles . Moreover, the tapes are preferably translucent (tha is, they-pBTrffi- 
l ig ht to pass therethrough) and more pretera bjy_optjcali y clear. As a result ,JheJens^y_MJ^!^y^ligjM 
^J=^&3^^.\^^~r^lrvi\^ when tanas of the Dresent invention are removed from th< 



in the_ 



hoht to pass tneretnrougni ana more pieie^duiy_ufcH^gu y ° — . , _^ 

^^^dW^W^on^^^^^'^^ when tapes of the present invention are removed from the tens 
thev leave virtually no adhesive residue. Thus, messy and time consuming cleaning operations need not be 
perf^ med on^e fens ° before it can be used. Additionally, the preferred tapes of the invention do not leave any 
residue on the metal alloy when removed therefrom. Thus, no cleaning is required on the alloy before it can be 
rscvclsd 

F00081 ' Despite this clean removability, the tapes of the present invention exhibit excellent adhesion to both 
the lens blank and the alloy. Additionally, the tapes of the invention are able to withstand the shear forces 
encountered during the surfacing and edging operations. As a result, lenses are held in accurate position 
throuqhout these operations. . 
r00091 An added benefit offered by th e tape of the present invention is the protection provided to the lenses 
45 from therm al and mechanical sho ck. Ilierma l protection is particularly important because, in the case ot piasnc 
- m&esA is possible tor heat distorti on to occur in the lens blank when the molten fusible metal alloy makes 
contact with it In the completed lens, this distortion will cause aberrations from the desired prescription in those 
a?eaf where it occurred, however, when tapes of the. present invention are employed, they offer a s.gnrficant 
degree of protection from such distortion. 

[0010] In accordance with the present invention there is provided a conformable tape for bonding a lens block 
so to an ophthalmic lens blank. The tape comprises: a polymer backing having a first ma|or surface of a ■ 

c omposition having an olefin moiety and an acid moiety; and a pressure-sensitive ad hesive on a secono majo. 
•Surface of the poiy rner b acKtng: ~ \ . , , . , . . .„ 

Tooifl In a first preferred embodiment the polymer backing has a first major surface of a blend of an olefin 

polymer (e.g., polyethyl ne (PE), polypropylene (PP), and polybutylene (PB)) with a polymer I laving acidic 
functional tv (e q ethylene acrylic acid YEAA)). The blend may be formed as the backing layer, i.e., directly on 
55 Ee adhSKe * layer of V he tape 7 or as xL outer surface layer of a multilayered I backing. Preferred mult ayered, 
packings comprise a core layer of a copolymer such as ethylene vinyl acetate (EVA) or nylon. Additional layers, 
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ar»X.C d <.e1,X*bou-dSSte p^KUSt. thus causing pucKering o, 9 aps to form between 

is provided that is free from wrinkles air bubbles i and I other °'! c °™^ The tape backing provides 

lens blank; and attaching a lens block to at least a portion of the m 6 ^^ 1 ^ t p 0 avoid ^intended 

liner material fa-t,,™, asoects and advantages of the present invention will become better 

EK&ood w^rdlc^^^^ ajpentd eJ». and accompanying drawings where: 

FIG. 1 is a schematic cross-sectional view of a tape of the present invention; 

FIGS. 2aand 2b are schematic cross-sectional views of alternative tapes of the present invention; and 
FIG. 3 is a schematic cross-sectional view of an alternative tape of the present invention. 

SfhiTaA 0 szs. s sss&^ss nsssr «3Su,r« ^«*» t*~.n «. ^ o, »». 

^0020^ m— pu»yw«w » » ^u Arr ,;^i . mi™ nf twn nr more different monomers. 



?^ufKN™»l,ri rTSSK b^ffi Co^lrnington. DE). Additional ionome, -esins aro 
disclosed In U.S. Patent Application N^OOTOWW^ , d , aa^mn produced using a 

groups polymerized directly into the polymer chain along with the cwjm ? s decreased, yet the 



EP 1 057 588 A2 



t„thP fact that there is a substantial absence of side-chains or pendant groups. Coordination catalysts include 
^Sat^theSknown ZiegS catalysts, Natta catalysts, Ziegler-Natta catalysts, the Phillips chrom.um ox,de 

catalyst, an ^j e J^ ne - (LDPE) is a term applied to ethylene polymers ordinarily prepared using a 

Kdica. .Z^l'S^Les) oxygen, air) ir , hffh f^^^^^X^X^SS 
polyethylene" has . beer . used ^ ™ny P = 

aXtedlo^ They are generally referred to as branched po^ethylene 

in contradistinc^ ^ b & ^ ^ ^ "^t^Thl 

Sng above-Sentional amount! of higher alpha olefin comonomer (e^g butane, hexene^and octene). The 

density of these VLDPE polymers is usually in therange of ahoi it 0 flfl to 0,91 5 qm/cc. -rT^. ., . ... ■> 

•T ^gff 0f ^f h e fl V t ap:^ P T 0 gp'^"' ■■■wnnB grcSnfori^a. that is replicate, thi^ ^tou^ the Iens _bjanl 0! dlila-J 
I with<standina the shear forces encou ntere d during the surfacingjnd edging steps. J 

l ^* nriln Y h nB ta n p f pSab^comprises a polymer backi nghiTving a first major surface of a polymer composition 

jnu«tey.red backing for a ^ |ine , The torce needed to 

tMMl Preferred conformable tapes exhibit edge lift of less than 12 mm when tested as described in Sample 

roo361 A variety of materials are useful in forming the polymer backing. At least the outer 

ffrbi lave s of i materials that do not comprise an olefin moiety and an acid moiety. 

comprise layers oi ^nawn £ k| comprise an outer surface layer of a blend of an 

imMmmmwifMi 

p°'v m - backin 9 ma * comprise an outer surface layer of a copo * mer of 
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w 



an olefin monomer with a monomer that comprises acidic functionality. Examples of useful olefin mon< ^^/ 0 ^^ 

pop ide. MM ^^"^St'JJ.SS"^ als „ agonal W iayers of rna.ejla.s Onci.ding 

iC JZ™™*Mi«« vinyl acetate copolymers; ethylene methylacrylate copokrm«>; «tyf"J 

s^^fe..-**?- ^^sM.'jsLBks tessss«» 




Laminated constructions of two or more of these materials may be employed with the surface skin layer as the 
backing layer « Rested s0 as {0 QVide a t with the desire d conformabilrty. In addition 

15 the core layer shwW optimally provide a surface that retains the adhesive layer, i.e., inhibits- adhesive transfer 
{oo^r 5 Additional layers, such as "anchoring" layers or "tie" layers, may be used if desired, e.g., to join the 

nSSf- t0 'rhftStath'Sess of the polymer backing (including any core or skin layers or coating applied thereto 
Rot including the adhesive layer of the tape) is preferably between about 0.01 and 0.25 mm, more preferably 
20 between about 0.03 and 0.1 5 mm, most preferably between 0.04 and 0.1 mm „ racont im/pn ti n n Most 

roo44l A wide variety of adhesives may be used when forming the tapes of the present inven ton. Most 
£e?e7ably, the adhesive is a pressure sens Wve adhesive Suitable ' PJ»«^ 

wher .removed J^J 1 ^^ t on the backing , ayer should be sufficient to hold the tape on the lens 
duriS the surfactg and generating process. It has been found preferable that the amount of adhesive present be 
In the range of about 7 g/m 2 to 80 g/m 2 . More preferably, the amount of adhesive present ,s in the range of about 
15 g/m 2 to 75 g/m2; most preferably, the amount of adhesive present is in the range of about 15 g/m 2 to 70 g/m ; 
and optimally, it is in the range of about 19 g/m 2 to 65 g/m 2 . 

roodsl A varietv of pressure-sensitive adhesives are useful. They include polyacrylate adhesives, natural 
SSbS adhes1veT*tmop P S rubber adhesive., and blends thereof. Preferably the adhesive ,s a polyacrylate 

So h 4 e 7 $ ] Ve ' In one presently preferred embodiment, a layer of pressure sensitive adhesive is c ^oe^uded wit J i the 

35 nfodBl ExamDles of suitable melt-processable adhesives include crosslinked pressure-sensitive adhesives 
alc^XtScS having from 1 to 1 4 carbon atoms with the average number of carbon atoms 



fs a PcoDolJmerizable mono-ethylenically unsaturated aromatic ketone monomer free of ortho- 
a omafe P hydToxyl groups; the copolymer* being crosslinked by means of the PX monomer and the 
dearee of Tosslfnking and the degree of polymerization of the copolymer being such that the 
crosslinked prelsur^slnsitive adhesive composition preferably has a creep compl.ance value 
(hereinafter J-value) of at least about 1 .2 x 1 0 - 5 cm 2 /dyne; and 
B is an ethylenically unsaturated compound copolymerizable with the A and/or PX monomers. 

45 roo49l Use of the PX monomer to crosslink the copolymer allows for control of the creep compliance of the 

crosslink^g composition of A, PX and B monomers and »• ^^^ b *J , d S l 55 

cooolvmer are preferably adjusted to obtain the desired physical properties of the adhesive £.g.*e desired 

55 the level of creep compliance of the adh sive. Accordingly, as the amount of PX monomer is increased and, as a 
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result the degree of photocrosslinking is increased, the degree of polymerization of the copolymer adhesive i shou d 
to decreased to obtain a comparable level of creep compliance. Conversely if the amount of PX monomer is 
dlcreasef and as a result the degree of photocrosslinking is decreased, the degree of polymerization of the 
unc ossHnked I copolymer adhesive should be increased to obtain a comparable level of creep comphance when 
crosSed For Example, a preferred composition of the copolymer adhesive is 94 parts IS ooctyl acrylate, 0.4 parts 
oarl-acn/loxv benzophenone and 6 parts acrylic acid ("94/0.4/6"). For this particular composition the inherent 
^S»hTC of the degree of polymerization of the resulting copolymer before crosslinking should 
be from about 1 to about 1 7 dl/g. Another presently preferred composition of the copolymer adhes.ve comprises a 
5 Mend of 80 Mparts o f the 94 0 4% adhesive with 20 parts of a copolymer adhesive that .s 90 parts isooctyl acrylate, 
0 2 parts -aery oxy benzophenone and 10 parts acrylic acid ("90/0.2/10") The 90 0.2 10 component generally 
has a relatively low inherent viscosity (-.5 dl/g). this blend exhibits excellent adhesion to glass substrates, 
roosil To obtain the desired physical properties, the weight of PX monomer ,s generally withm the range of 
about 0.01% to about 2%, preferably about 0.025% to about 0.5% of the total weight of all monomers in the 

w ?0 O 0 P 5°2] mer ' In general, the inherent viscosity of the uncrosslinked copolymer should range from about as to > about 

2 0 dl/q more preferably from about 0.8 to 1 .6 to obtain the desired degree of polymerization of the popolyrner The 
test orocedure followed and the apparatus that can be used to measure inherent viscosity are desc i bed in detail in 
J T?xtW o ^Po^mer Science", F P fa. Billmeyer, Wiley-lnterscience, Second Edition, 1971, pages 84 and 85. 
[0053] Monger A a monomer whichcontributes to the visco-elastic properties of the copolymer Monomer 
A preferably is a monomeric acrylic or methacrylic acid ester of a non-tertiary alcohol or a rnixture of nor i-tert a^ 

= alcohols the alcohols having from 1 to 1 4 carbon atoms with the average number of carbon atoms being about 4- 
15 12 Example f of « such monomers include the esters of acrylic acid or methacrylic acid with non-tertiary a kyl 
Ifcohol^Sch as Ybutanol i-pentanol, 2-pentanol. 3-pentanol 2-methyl-1-butanol, 1-methyl-l-butanol, 1-methyl-1- 
Dentan^2 mlhyl-1^ 2-ethyM-hexanpl, 3,5,5-trimethyl-l-hexanol, 

3 hS'ol, 2 octano P Tdecanol, 1-dodecanol, and the like. Such monomeric acrylic or methacrylic esters are 
known in the art and many are commercially available. a 
[0054] The PX monomer is a copolymerizable monoethylenically unsaturated aromatic ^e compound free 

20 of ortho-aromatic hydroxyl groups, wherein only the ethylenically unsaturated group is copolymerizable with the A 
Son^nffopSo^l^monomers underthe polymerization conditions selected to form the copolymer. 
W0551 Aromatic ketones free of ortho-aromatic hydroxyl groups absorb ultraviolet radiation to form a triplet 
exdted state through intersystem crossing. These excited state molecules can abstract hydrogen radicals from the 
Ddvmer The free ^Kal les thus generated on the polymer can combine to form crosslinks. The semhpinacol 
raSwhich results from the combination of the photocrosslinker (PX and the hydrogen radical can also lead to 

25 aoSnkln | sirfw the7holS?oSHnter is ^polymerized. The presence of a hydroxyl groups as nn£ I ^bs 'tuerrt <r i a 
Dosition orthc to the carbonyl on the aromatic ring will inhibit the crosshnkmg ability of the aromatic ketone 
5 me ; ^ AccordingVThe aromatic-ketone monomer is preferably free of ortho-aromatic hydroxyl groups. 
[0056] Preferred PX monomers are represented by the general formula: 



30 




35 wherein 



R is lower alkvl or phenyl, provided that R may be substituted with one or mor e halogen atoms alkoxy groups^ 
iySS^lrpm one or more hydroxyl groups, 
' -u L..3 :.i ,»» wa moto nr nara tn the aromatic carbonv : 



any such hydroxyl groups must be meta or para to the aromatic carbonyl; 

40 X is halogen, alkoxy, or hydroxyl, provided that when an X is a hydroxyl groups, X must be meta or para to the 

aromatic carbonyl; 

n is an integer from 0 to 4; 

Y is a divalent linkinq qroup, preferably selected from the group consisting of a covalent bond an oxygen atom 
tO ) an amino oroups (-NR 1 - wherein R is hydrogen or lower alkyl), an oxyalkyleneoxy group -0-R»-0- where.n 
45 SrUari ^al^ene 9 gro P up , S carbamoylalkyleneoxy group (.0-R"-0-C(0)-N-(RVR"'-where.n ,s a covalent bond 
or an alkyleneoxy group such as -R"-0- wherein R" is an alkylene group); and 

Z is alkenyl or ethylenically unsaturated acyl. 

50 [0057] Particularly preferred PX monomers are the acryloxybenzophenones, e.g., para- 

fow8r be The h o e pS B monomer is an ethylenically unsaturated compound copolymerizable with the monomeric 
acrylic acid ester and is employed to modify the physical properties of the copolymer. In genera^ the ^ddt.0 .of 
the B monomer will reduce the flexibility of the copolymer. Preferred B monomers are acrylic acid methacrylic acid 
rtaconte add aSS methacrylamide, aery ton! trile, methacrylonitrile, vinyl acetate, and N-ymylpyrrohdone. 
« The B monomer included at levels up to25% of the total weight of all monomers The preferred adhesive 
55 accofdinS toThe pres nt invention will contain from about 1% to about 15% by we.ght of B monomer of the total 
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weiqht of all monomers. In a preferred adhesive, the amount of acrylic acid or acrylamide will range from about 1% 
to about 7% by weight of total monomer. In adhesives containing N-vinylpyrrohdone as the B monomer, the 
preferred copolymer will contain from about 5% to about 15% of N-vinylpyrrohdone by weight. 
Fo059] The A monomer, PX monomer, and optional B monomer may be dissolved in a suitable inert organic 
solvent and polymerized by standard free radical polymerization utilizing a suitable free radical initiator such as 
those described U.S. Patent No. RE 24,906 (Ulrich). Suitable initiators which may be utilized include azo 
compounds such as 2,2'-azo-bis(isobutyronitrile), hydroperoxides such as tert-butyl hydroperoxide, peroxides such 
as benzoyl peroxide or cyciohexanone peroxide. Generally, from about 0.01% to about 1% by weight of thermally 

5 activatable initiator based upon the total polymerizable composition is used, preferably 0.01% to 0.5 /o. 

r0060] The organic solvent utilized in the free radical polymerization may be any organic liquid which is a 
solvent for the reactants and product, that is inert to the reactants and product, and will not otherwise adversely 
affect the reaction. Suitable solvents include ethyl acetate and mixtures such as ethyl acetate with toluene, heptane 
and toluene and isopropyl alcohol and heptane with toluene and methyl alcohol. Other solvent systems are useful. 
The amount of solvent is generally about 30-80% by weight based on the total weight of the reactants and solvent. 

w Copolymerization may be carried out by other well known techniques such as suspension, emulsion or duik 

fo06T] enZat The uncrosslinked copolymer is easily coated or coextruded upon suitable backings. After the adhesive 
has been coated or coextruded, it may be subjected to ultraviolet radiation of sufficient intensity for a time 
sufficient to crosslink the copolymer to the desired degree by means of the aromatic ketone groups of the PX 
monomer. The degree of crosslinking by means of the PX monomer is controlled by the amount of PX monomer in 

« the copolymer andthe intensity of the crosslinking radiation to which the uncrosslinked copolymer radiation to which 
the uncrosslinked copolymer is exposed during the method of preparing an adhesive of this invention, 
r0062] To measure the creep compliance of this adhesive, a 1 50-micrometer thickness of the adhesive is 
knife-coated onto a smooth film of polytetrafluoroethylene. The coated film is then dried to constant weight by 
placing i ft in an air-circulating oven generally for at least five minutes at 110°C. The adhesive, thus dried is 
stripped from the polytetrafluoroethylene and two test pieces of equal area are die-cut and placed in a parallel 
plate creep compliance rheometer, one piece being on each side of the center plate with an outer plate contacting 

20 the exposed surface of each. Screws which connect the two outer plates are then tightened so as to compress the 
interposed layers of adhesive approximately 10%. The parallel plates are placed in horizontal arrangement and one 
end of the center plate is connected to a chart recorder. A hook is attached to the opposite end of the center plate 
with a flexible wire extending horizontally from the hook and then downward over a pulley, the outer plates being 
held in a fixed position. A suitable weight, (one sufficient to measurably deform the sample a distance no greater 
than its thickness) is attached to the free end of the wire, then the strip chart recorder is started ^ The weight 

« tVDicallv used to exert the stress on the adhesive films is 500 grams. From the strip chart recorder, the time and 
the displacement (strain) are read and the applied force (stress) is recorded. The creep compliance at a given 
temperature is then calculated using the equation: 
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J {{) = 2AX/hf 



where t is the time at which the measurement is taken, A is the area of one face of the adhesive samples,, h is the 
thickness of the adhesive mass, X is the displacement at time t (where X is less than h) and f is the force due to 
30 the mass attached to the wire connected to the middle plate. Where A is expressed in cm , h in cm, X in cm, and 
f in dynes, the compliance value J (t) is given in cm 2 /dyne. 

[0063] It has been found that the adhesive films of this embodiment of the invention have the required degree 
of compliance and the short term creep to function as an exceptionally fine pressure sensitive adhesive when the J 
value measured at ambient conditions at the end of a 3 minute period of subjection to stress is at least about 1 .2 x 
10 -s cm 2 /dyne t0 about 2.3 x 10' 5 cm 2 /dyne, preferably about 1 .3 x 10 " 5 cm 2 /dyne to about 2.0 x 1 0* 5 cm^/dyne. 
ro064l In a second embodiment, the adhesive comprises a co-extrudabie adhesive such as are disclosed in 
US Patent Nos 4,833,179 and 4,952,650. These suitablg ^oertmdablg^ gd^r^may^te made b XJQe 

slis^ensi on polymeri zat ion of a pressure-sens itive^crylate copolymer beacThaving a glass transition temperature of 

0°C or less. This method comprises the steps of: 

40 (a) making a monomer premix comprising 

(i) an acrylic acid ester of a non-tertiary alcohol, the alcohol having from 1 to 14 carbon atoms, with the 
average number of carbon atoms being about 4 to about 12, 

(ii) a polar monomer copolymerizable with the acrylic acid ester, 
45 (iii) a chain transfer agent, 

(iv) a free-radical initiator, and 

(v) a modifier moiety; 

(b) combining the premix with a water phase containing a suspending agent to form a suspension; 

(c) concurrently agitating the suspension and permitting polymerization of the monomer premix until polymer 
beads are formed; and 

(d) collecting the polymer beads, whereby the amount of the modifier moiety is sufficient to render wet 
copolymer beads non-agglomerating at room temperature to be safety handleable and transportable. The 
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^modified moietv is preferably selected from the group consisting of polystyryl macromers, reactive zinc salts and 
F#ophobi^ salts and the hydrophobic silica may be added after polymerization has begun, rf 

desired. 

rnofisi Suitable alkvl acrylate monomers useful in this embodiment of the present invention include 
fo b 06 U 61 85 Pa Rla? m b Snomers a u rt s S e1ul in this embodiment of the invention include both moderately polar ^ and strongly 

macromonomer is commercially available under the name Chemlink 4500 ™ Th.s macromer is a h gh glass 
transition temperature <T a ) polymeric material, having a T of about 90X or higher, and a. nolecular weight ^of from 

oHhLh to thP monomer Dremix alternatively they may be added to the suspension during polymerization. 

fooesi ™e S are P re P ared b V an- aqueous suspension Polymerization 

25 Sf 0 ^ Polymerization processes. Th ay 

S"" ™«<<«> .« P-ovide the eopo ly mer M d| . « the invention are those 

IootS!" The monomers modifier moiety, chain transfer agent, free-radical initiator, and any optional materials 
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TooTkl SuSe coatable pressure sensitive adhesives include adhesive* f that ( comprise a ' ^'y™^ «f 

RE 24,906. An example of a useful pressure-sensitive adhesive of this type comprises ;a polymer of 90 parts oy 

weioht isooctvl acrvlate and 1 0 parts by weight acrylic acid available as Y 9460 from 3M Company. 

iioTB ^fuslS are natural rubber adhesiv s comprising natural rubber and, preferably, a tackling resin. 

apparent to those skilled in the art. 
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T00771 In addition, thermoplastic rubbery adhesives comprising a rubbery block copolymer and, preferably ; a 
east one resin compatible wKh the block copolymer are useful. The rubbery copolymers ; have ' the general , 
S gSra'ion A B-A Wherein the A units represent a thermoplastic polymer block with a f g ab ove 2C C and the B 

^W^tfMt™\sShen Chemical Company Kraton D1 1 or Other block "polymers *.s Wpe 
« m he used Resins compatible with the block copolymer are known and include, for example, hydrocarbon resins 
5 ^S^i^fSSdSSid rosins, metal resinates, hydrogenated rosins, poty-terpene rosins and heat 

treated wood rosins ^ snoukJ preferably adhere to the tape applied to the lens blank with a 

sufficient strength to avoid unintended detachment of the lens during processing, yet preferably al ow deblocking of 
thl riens^S deblocking or hot-water deblocking methods. Thus, a preferred balance of adhes,on 

10 [WM ^ OnTmethod of assessing whether a particular tape achieves the necessary balance of adhesion 
Ken the Mocking composition and the lens blank is to perform a shock . -deb ocking'.test us ng a ^andf d 
rr\*\ \an*hto$k For this test a 70 mm plastic lens (a 2.0-2.4 mm center thickness, piano, finished uncut, 

mmmmmmm 

"mmmmmwm 

[ooojj ' , rii . ' ' ilu; ^<«.u« r^ox, k 0 cnniiod hv snlution coat n a the aDpropnate adhesive onto the 



m^ e6X °XeSX a ^6 presently preferably, the tape of the present invention may be prepared by 



roo85° The method in which the polymer blend is prepared is not particularly critical within the preferred 
™g?of proportions ' and Wie the InckfJ. of the preferred ingredients Any "g"^^*^,^ 

antiblocks stabilizers etc in the concentrate to enhance their dispersibility in the final blend. 

SS5 Hlrm of the .Wends of this invention are readily prepared by intimately admixmg the potymers; and 

about 0 04 mm to about 0.10 mm. The thin sheet is extruded and drawn onto a chill roll. 
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roO'871 Mixing of the required components is readily carried out in a conventional mixing apparatus such as a 
Banburv mixer or screw-type extruder. In one embodiment wherein the mixing device is a screw-type extruder, the 
materials are fed into the barrel of the extruder. The extruded mixture may be mixed with additional polymer(s) prior 
to final extrusion or may be fed directly into an extruder equipped with a sheet die, annular die, or coextrusion die 
ot3 extruded in the form of a transparent sheet onto a chill roll and drawn down to form a film having the desired 
thickness. Suitable extrusion apparatus include a typical screw-type extruder, an extruder equipped with a ramming 
device and the like. . , . . . ... . 

r0088l In a preferred embodiment the mixing and extruding steps are carried out in a single apparatus which is 
5 a typical screw-type extruder that is equipped with a sheet die or annular die and feed means placed along the 
extruder barrel which houses the screw or screws of the extruder. The blend materials are introduced as the 
polymer is being extruded at a rate such that a constant mixture is maintained. Similarly, concentrated master- 
batches can be added to virgin material in the screw-type extruder. 

rooB9] The tapes of the present invention are easily applied to ophthalmic lens blanks. Generally the 
pressure-sensitive adhesive portion of the tapes of the present invention are applied to the front, or finished, 

10 surface of a lens blank. This may be done either by hand or, preferably, by means of a mechanica dewe n either 
event the tape of the present invention conforms readily to the configuration of the lens blank without wrinkles, 
folds, 'air bubbles, or other discontinuities between the adhesive and the front surface of the lens Preferably the 
tape of the invention is applied so that it covers the entire front surface or back surface of the lens. Normally it 
is applied to the front surface. ... . 

F00901 The tapes of the invention may be used on both plastic and glass lens blanks which may vary in 
curvature from piano to 1 0-base curve or higher. It is, of course, understood that the particular tape employed may 

75 • S^eSSedto suit the particular lens to be altered. Preferably, more conformable tapes are employed with lens 
blanks having a higher base curvature. 

r00911 After application, excess tape is trimmed away from the periphery of the lens blank. The lens blank is 
then blocked. This may be accomplished by means of conventional blocking techniques using devices dev eloped 
oTtNs purpose. Representative examples of blocking devices are the Optek Blocker available from the Optek 
Division of Associated Development Corporation, and the Coburn Blocker available from the Coburn Company In 

20 each of these devices, a molten fusible metal alloy is injected in a cavity provided between the taped lens and the 
block. Alternatively, a molten thermoplastic blocking composition (such as is described in co-pending provisional 
patent application Serial No. 60/003,918, filed on September 18, 1995 and entitled: "Thermoplastic Lens Blocking 
Composition") is injected against the taped lens. ^ ^ *u 

r00921 After the alloy or blocking composition has solidified and cooled, the blocked lens is removed from the 
blocking machine and is ready for mounting in the surfacing and/or edging ^^^^^f^^^ 

25 been completed, the finished lens is deblocked, for example, by means of a sharp tap. This may be easily 
accomplished, for example, with the aid of a hollow cylinder that is adapted to support the finished lens on its wal 
while receiving the still attached lens blank within its hollow portion. By holding the lens and cylmder together 
and striking the bottom of the cylinder upon a hard surface, the bond between the alloy or blocking composition and 
the tape may be broken. The* lenses may also be deblocked for example, by melting the .alloy o a blocking 
composition in hot water. In either event, the tape is then removed from the lens and discarded. The lens and block 
mav then, if necessary, be cleaned. . , . . 

30 [00931 Reference is made to the figures wherein like parts have been given like index numbers Throughout 
the drawings the various layers of backing, adhesive, or other layers have been exaggerated in thickness for 
purposes of illustration and clarity. . u„ wi „„ 

[00941 FIG 1 is a schematic cross-sectional view of a tape of the present invention. The tape is shown having 
two layers, a backing layer 22, having first major surface 21, and an adhesive layer 20. In this embodiment the 
backing layer 22 preferably comprises a blend of an olefin polymer or copolymer with a seconc P^mer °r 

35 copolymer that comprises an acid functionality, e.g.,. a copolymer of ethylene and acrylic acid. Merna uvely the 
backing layer may comprise a copolymer of an olefin monomer with a monomer that comprises acidic 

roo95r^FIGS~2a~afig"2 b are schemat ic^ross^sectlohal viewsof alternative~tapes ofthe presenrinventiohTFIG7~ 



[0095 Mla5>. da ana do are scnsmaui; uu»-!>oi,uuiioi <*i^..."«- ■ ■ 

2a illustrates a tape having a multilayered backing 23 comprising a core layer 26 and two skin 'f^s (24 fnd 
28). Preferably, the outer skin layer 28, having first major surface 21 comprises a blend I of an olefin polymer or 

4 o copolymer with a polymer comprising an acid functionality, e.g a copolymer of ethylene and acrylic acid The core 
layer 26 may comprise any suitable material as described in this specification and preferably comprises a 
copolymer of ethylene vinylacetate or a nylon polymer. FIG 2b illustrates a similar ^W^*^** 5 - 
However in this embodiment the backing 25 is attached to the adhesive layer 20 by means of anchoring laye 30 
[00961 ' FIG 3 is a schematic cross-sectional view of an alternative tape of the present invention In this 
embodiment, the tape comprises a multilayered backing 31 comprising two layers (32 and 34V An outer skin layer 
34 havinq first major surface 21, preferably comprises a blend of an olefin polymer or copolymer with a polymer 

45 comprbing an acid functionality, e g., a copolymer of ethylene and acrylic acid. The core layer 32 may comprise 
any suitable material as described in this specification and preferably comprises a copolymer of ethylene vinyl 

acetate or a nylon polymer. • 

[00971 The following examples are offered to aid in the understanding of the present invention and are not to 
be construed as limiting the scope thereof. Unless otherwise indicated, all parts and percentages are by weight. 

50 EXAMPLES 
Example 1 

[0098] Single layer films were extruded from blends of the compositions given in Table [a. The ingredients 
were blended using a 3.175 cm diameter single screw extruder with a length to diamet b r (L: D) i ratio of 30:1 
« (available from C. W. Brabender Instruments Inc., South Hackensack, NJ The temperature of the extruder inlet 
55 was maintained at 204°C and the die was maintained at 249°C. The blended melt was extruded into a film using a 
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25.4 cm wide die with a 0.49 mm gap fabricated by Extrusion Dies Incorporated (EDI), Chippewa Falls, Wl. The film 
caliper was approximately 0,10 mm. A transfer adhesive (commercially available as "3M Transfer Adhesive No. . 
1524" from 3M Company, St. Paul, MN) was applied to one side of the film to form a lens surface protection tape. 

Deblock Test 

[0099] A deblock test was used to measure the deblocking force required to separate a blocked lens from the 
block. For this test, a 70 mm plastic lens (a 2.0-2.4 mm center thickness, piano, finished uncut, "FtLX 
Plus ™ Scratch Resistant, Finished Lens in Hard Resin" from Signet Armorlite, Inc., San Marcos, CA) is covered 
with a surface protective tape using the 3M ™ SURFACE SAVER Applicator (available from 3M) with an air pressure 
setting of 0.28 MPa. Air pressure was set at 0.02-0.03 MPa for the blocker (commercially available as 
OPTEK ™ Model 200 Blocker from Associated Development Corporation, Optex Division, Pinellas Park, FL). A 
brass blocking ring is placed on a blocker (e.g., OPTEK * Model 200 Blocker) and a 56 mm diameter Coburn Block 
from Coburn Company is placed into the ring such that the inlet in the block fits snugly over the rubber nozzle. The 
block was allowed to equilibrate for 10 to 15 seconds at approximately 50 to 52°C. The block is then centered on 
the taped side of the lens and slowly filled with molten blocking composition. The blocked lens assembly is allowed 
to set for 10 to 15 seconds after filling, in order for the resin to harden and form a good bond to the taped lens. 
The blocking ring and blocked lens are removed from the blocker and the blocked lens is removed from the 
blocking ring. The blocked lens is then allowed to set for 1 hour before deblocking. The blocked lens is placed into 
the deblocking ring and the lens is taped to the deblocking ring using 1.27 cm wide filament tape. With the blocking 
tool facing downward, the blocked lens is placed in a hollow tube. The diameter of the tube is much greater than the 
blocking tool and the tube is sufficiently thick to abruptly stop the lens by its perimeter. The blocked lens 
assembly is dropped starting at 2.54 cm height and raised in 2.54 cm increments until the block separated from the 
tape or until 15.24 cm in height, then, raised and dropped in 5.08 cm increments up to 91.44 cm. The height in 
centimeters at which the block released from the tape is recorded as the deblock value in Table 1a. 
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Table la 






Run 


Composition 


Deblock. 


5 


Number 


Name 


Resin 1 
(wt. %) 


Resin 2 
Name 


Resin 2 
(wt.%) 


Values 
after 1 
hour 
(cm) 




1 


einyicnc/ 
acrylic acid 
copolymer (E/AA) 


100 




0 


48 


10 


2 




50 


ethylene/ 
methacrylic acid 
copolymer zinc doped 
ionomer resin 2 


50 


30 


15 




E/AA 


75 


very low density 
r>olvethvlene^ 

LA/I 7VUJT 1 wuv 

(VLDPE) 


25 


51 




A 
H 


E/AA 


35 


VLDPE 


65 


65 


20 


5 


E/AA 


/ j 


80% VI DPE/ 
20% linear low 


25 


52 








density polyethylene 4 
(LLDPE) 










E/AA 


20 


VLDPE 


80 


9 


25 


7 


E/AA 


25 


80 % VLDPE/ 
20 % LLDPE 


75 


13 




w 

o 


E/AA 


75 


88/12 ethylene/vinyl 
acetate copolymer 5 
(EVA) 


25 


36 


30 


9 


E/AA° 


99 


UNI-REZ 2636' 


1 


38.1 
(28.7 after 
24 hours) 


35 


10 


E/AA° 


97 


UNI-RE2 X35-643- 
40 


3 


37.3 
(25.4 after 
24 hours) 



"PRIMACOR 11 ' 3440 Elhylene/AcryJic Acid Copolymer" from Dow Chemical Company, Midland, MI. 



2 -SURX - YN TW 170 2 fthykne/MeOucrytic Acid Copolymer Zinc Doped lonomcr Rciin from E. 1. Du Pont dc . 

Ne mount «nd Company, Wilmington, DE. 

3 •FLEXOMER™ DFDA H37 Very Low Density Polyethylene" from Union Carbide Chemicala and Plastics, 
Poly olefin* Diviaion, Danbury, CT. 

* "DOWLEX™ 2035 Linear Low Density Polyethylene" from Dow Chemical Company. 

5 "ELVAX™ 660 Eihylene/Vinyl Acetate Copolymer" from E. I. Du Pont de Nemours and Company. 

6 "PRiMACOR 7 ** 3340 Ethylene/Acrylic Acid Copolymer" from Dow Chemical Company, Midland, Ml. 

7 An adhesive grade thermoplailic polyamide resin bssed on dimcrized fatty acids commercially available as "UNI- 
REZ™ 2636* from Union Camp Corporation, Chemical Products Division, Jacksonville, FL. 

[0100] Deblocking values preferably are between 5 cm to 56 cm for use in the lens grinding operation, 
however higher deblock values are functional as long as the film remains intact on the lens. 

Example 2 

[0101] Three layer films were coextruded from the compositions given in Table 2a producing two skin layers 
and a core layer. In Runs 32-34, 0.22 wt. percent of a blue dye (commercially available as "REMAFIN ™ Blue E- 
500" from Hoechst-Celanese Corporation, Specialty Chemical Group, Coventry, Rl) was added to the core layer 
composition given in Table 2a. The skin layers for Runs 1-24 were blended using a 3.175 cm diameter single screw 
extruder with a L:D ratio of 42:1 (available from Killion Extruders, Cedar Grove, NJ). The extruder zone 
temperatures were increased from 68°C at the extruder inlet to 221°C at the die. The skin layers for Runs 25-34 
were blended using a 34 mm diameter twin screw extruder with a L:D ratio of 42:1 (available from American 
Leistritz Extruder Corporation, Somerville, NJ). The twin screw extruder zone temperatures were increased from 
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15 
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66°C at the inlet to 221°C at the die. The core layer for Runs 1-24 was blended using a 3.175 cm diameter 'screw 
extruder with a L D ratio of 24:1 available from Killion Extruders. The core layer for Runs 25-34 was blended using 
a 5 08 cm diameter single screw extruder with a L:D ratio of 30:1 (available from Beryln Clay Group Worcester, 
MA) Both extruders zone temperatures were increased from 127°C at the extruder inlet to 221°C at the die The 
melt flow for the skin layer was split and combined with the melt flow for the core layer using a three layer 
coextrusion feedblock fabricated by Cloeren Company, Orange, TX, The melt stream from the feedblock was 
formed into a film using a 25.4 cm wide "ULTRAFLEX ™ 40 Die ,r fabricated by Extrusion Dies Incorporated. Runs 1- 
24 were made usinq the 25.4 cm wide die and Runs 25-34 were made using the 45.7 cm wide die. For Runs 1 -31 a 
transfer adhesive (commercially available as "3M ™ Transfer Adhesive No. 1524") was applied to one side of the 
film to form a lens surface protection tape. Films from Runs 32-34 were corona treated with a normalized energy of 
approximately 1.8 joules/square cm. An anchoring layer was applied to one side of the film layer from a 0.1 /o by 
weight solution of a water-soluble polymer in methanol and dried at 65°C The water-soluble polymer -was an 
epoxidized aminated polybutadiene prepared as described in Example 1 of U.S. Patent Number 4,287 013. The 
films were then coated with a crosslinked 90/10 isooctylacrylate/acrylic acid (IOA/AA) adhesive made by the 
procedure described in Example 1 of U.S. Patent Number 4,287,013, at a coating weight of approximately 25.2 
g/square meter. The resulting tapes were slit into 10.2 cm rolls. , L Lt , • . .» u 

[0102] The conformability of the tape to an opthalmic lens was evaluated by blocking an opthalmic lens with 
the tape and qualitatively estimating the amount of edge lift. "Very conformable" (VC) means there was very little 
edge lift of the tape from the edge of the lens. "Conformable" (C) means the new tapes performed as well as the 
commercially available lens surface protection tapes, The results are recorded in Table 2b. 

[0103] The clarity of the film was evaluated qualitatively by holding the film sample up to the fluorescent 
lights in the laboratory and giving ratings of V for the clearest film to "5" for the least clear. The results are 
recorded in Table 2b. . _ 

[0104] Deblock values for the adhesive force between the film and the alloy block were determined as 
described in Example 1 and recorded in Table 2b. 

Table 2a 



20 


Run 

INO. 


Ratio of 

Cl/in' 
OMII. 

Core: 
oKin 


Composition 








Skin Layers 


Core Layer 


25 






Resin 1 Name 


Resin 
1 (wt. 
/&) 


Resin 
2 

Name 


Resin 2 
(wt.%) 


Resin 1 
Name 


Resin 
1 (wt. 
%) 


Resin 2 
Name 


Hesin 2 
(wt.%) 


30 


1 


1:3:1 


90.5/9.5 
ethylene/acrylic 
acid copolymer 
(E/AA) 1 


100 




0 


88/12 

cli iy ioi ic/ v i 

nyl 

acetate 

copolymer 

(E/VA) 2 


100 


- 


0 




2 


1 :8:1 


90.5/9.5 E/AA 1 


100 




0 


88/12 
E/VA 2 


100 . 




0 


35 


3 


1:3:1 


93.5/6.5 E/AA 3 


100 




0 


88/12 
E/VA 2 


100 




0 




4 


1:8:1 


93.5/6.5 E/AA 3 


100 




0 


88/12 


100 




0 
















E/VA 2 








40 


5 


1:3:1 


93.5/6.5 E/AA 3 


100 




0 


very low 
density 
polyetnyle 
ne 

(VLDPE) 4 


65 


linear 
low 

density 
polyetny 
1-ene 
(LLDPE) 5 


35 




6 


1:8:1 


93.5/6.5 E/AA 3 


100 




0 


VLDPE 4 


65 


LLDPE 5 


35 


45 


7 




90.5/9.5 E/AA 1 


100 




0 


VLDPE 4 


65 


LLDPE 5 


35 




8 




90.5/9.5 E/AA 1 


100 




0 


VLDPE 4 


65 


LLDPE 5 


35 


50 


9 




90.5/9.5 E/AA 1 


100 




0 


ethylene/o 
ctene 
copolymer 
(E/O) 6 


65 


LLDPE 5 


35 




10 




90.5/9.5 E/AA 1 


100 




0 


E/O 6 


65 


LLDPE 5 


35 




11 




93.5/6.5 E/AA 3 


100 




0 


E/O 6 


65 


LLDPE 5 


35 


55 


12 




93.5/6.5 E/AA 3 


100 




0 


E/O 6 


65 


LLDPE 5 


35 
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Run 
No. 


Ratio of 
Skin: 
Core: 
oKin 


oomposiuon 












Resin 1 Name 


Resin 
1 (wt. 
%) 


Resin 
2 

Name 


Hesm 
(wt,%) 


nesin i 
Name 


1 (wt. 

%) 


Resin 2 


Resin 2 

^WL, /Of 


5 


13 




93.5/6.5 E/AA 3 


75 


E/0 6 


25 


E/O 6 


65 


LLDPE 5 


35 




14 




93.5/6.5 E/AA 3 


75 


E/O 6 


25 


E/O 6 


65 


LLDPE 5 


35 




15 




on cilQ R P/AA 1 


75 


E/O 6 

L_/ ^ 


25 


E/O 6 


65 


LLDPE 5 


35 


10 


1 o 




90.5/9.5 E/AA 1 


75 


E/O 6 


25 


E/O 6 


65 


LLDPE 5 


35 


17 




93.5/6.5 E/AA 3 


75 


VLDP 
E 4 


25 


E/O 6 


65 


LLDPE 5 


35 




18 




93.5/6.5 E/AA 3 


75 


VLDP 
E 4 


25 


E/O 6 


65 


LLDPE 5 


35 


15 


19 




90.5/9.5 E/AA 1 


75 


VLDP 
E 4 


25 


E/O 6 


65 


LLDPE 5 


35 




20 




90.5/9.5 E/AA 1 


75 


VLDP 
E 4 


25 


E/O 6 


65 


LLDPE 5 


35 


20 


21 




90.5/9.5 E/AA 1 


75 


88/12 
E/VA 2 


25 


88/12 
E/VA 2 


100 


- 


0 




22 




90.5/9.5 E/AA 1 


75 


88/12 
E/VA 2 


25 


88/12 
E/VA 2 


100 




0 


25 


23 




93.5/6.5 E/AA 3 


75 


88/12 
E/VA 2 


25 


88/12 
E/VA 2 


100 


- 


0 




24 




93.5/6.5 E/AA 3 


75 


88/12 
E/VA 2 


25 


88/12 
E/VA 2 


100 


- 


0 


30 


25 


1:8:1 


90.5/9.5 E/AA 1 


80 


E/O 6 


20 


88/12 
E/VA 2 


100 


- 


0 


26 


1:8:1 


90.5/9.5 t/AA 


100 




0 


88/12 
E/VA 2 


100 


- 


0 




27 


1 • Q * i 
l.O.l 


90.5/9.5 E/AA 1 


100 


- 


0 


88/12 
E/VA 2 


50 


82/18 
E/VA 7 


50 


35 


28 


1:10: 


93.5/6.5 E/AA 3 


100 


- 


0 


E/O 6 


100 


- 


0 




29 


1:8:1 


no cto c r/A A3 

93.5/6.5 b/AA 


100 




0 


E/O 6 


65 


LLDPE 5 


35 






1 .O. 1 


93.0/O.O t/AA 


70 


F/O 6 


30 


E/O 6 


65 


LLDPE 5 


35 


40 


31 


1:8 


93 5/6.5 E/AA 3 


80 


E/O 8 


20 


88/12 
E/VA 2 


80 


E/O 6 

: 


20 




32 


1 .O.I 


90.5/9.5 E/AA 1 


80 


E/O 6 


20 


88/12 
E/VA 2 


100 




0 




33 


1:8:1 


93.5/6.5 E/AA 3 


70 


E/O 8 


30 


E/O 6 


65 


LLDPE 5 


35 


45 


34 


1:8:1 


93.5/6.5 E/AA 3 


70 


E/O 6 


30 


88/12 
E/VA 2 


50 


LLDPE 5 


50 



T 



•PRIMACOR™ 3460 Ethylene/Acrylic Acid Copolymer" from Dow Chemical Company. 
2 

"ELVAX * 660 Ethylene/Vinyl Acetate Copolymer* from E. I. Du Pont do Nemours and Company. 
3 

'PRIMACOR"' 3340 Ethyiene/Acryttc Add Copolymer" from Dow Chemical Company, 

4 

"FLEXEOMER™ DFDA 1137 Very Low Density Polyethylene' from Union Carbide Chemicals and Plastics, Polyolefins 
Division, Danbury, CT. 
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"ASPUN™ 6806 Linear Low Density Polyethylene" from Dow Chemical Company, Midland, 



5 



15 



25 



35 



45 
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, •fCtn) • • ■ 


l 


vc 


1 


38.1 


2 


vc 


1 


35.6 


3 


vc 


2 


5.1 


4 


c 


2 


5.1 


5 


c 


2 


12.7 


6 


c 


2 


17.8 


7 


vc 


2 


5.1 


. 8 


c 


i.5 


6.4 


9 


c 


2 


22.9 


10 


vc 


2 


35.6 


11 


c 


2 


22.9 


12 


c 


2 


40.6 


13 


vc 


3 


30.5 


14 


c 


3 


25.4 


15 


vc 


3 


7.6 


16 


c 


3 


6.4 


17 


c 


5 


5.1 


18 


c 


5 


5.1 


19 


c 


5 


8.9 


20 


vc 


5 


22.9 


21 


vc 


5 


53.3 


22 


c 


5 


50.8 


23 


vc 


5 


99.1 


24 


vc 


5 


43.2 


25 ._ 






21.0 


26 








27 






39.8 


28 






57.2 


29 






9.3 


30 






17.8 


31 






27.9 


32 






19.0 


33 






19.0 


34 






20.3 



so Example 3 

[01051 A two-layer lens surface protection tape was coextruded in a one step pro cess_ The film layer or 
"backing" was made from 80 wt % of a 90.5 parts E/9 5 parts AA copolymer (avartab e as -P™ ACOR 3460 
Ethylene/Acrylic Acid .Copolymer" from Dow Chemical Company) and 20 wt % of an E/O Jlre Knded 

"ATTANE™ 4602 Ethylene/Octene Copolymer" from Dow Chemical Company). The *»P^™ re P ^™ ™f n ?!° 
« using a 3.1 75 cm diameter single screw extruder with a L:D ratio of 24:1 (available from Kill m Iff™)-™* 
55 extrnder zone temperatures were increased from 1 16'C at the extruder met to 199 C a .the .die. Thejghesrve 
layer was made from 75 wt. % of a styrene-isoprene-styrene (SIS) linear block copolymer (avaiiaDie as 
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"KRATON ™ D1107" from Shell Chemical Company, Houston, TX) and 25 wt % of a 96 parts IOA /4 parts 
methacrylic acid (MAA) copolymer with 0.1 % p-acryloxybenzophenone (ABP) crosslinker made by the process 
described in Example V of US. Patent NumbeFs 4,952,650 and 4,833,179. The adhesive layer was pre blended 
using a 34 mm diameter twin screw extruder with a L:D ratio of 42:1 (available from American Leistntz Extmder 
Corporation) The twin screw extruder zone temperatures were increased from 116 C at the inlet to 199 c at the 
die The oreblendinq produced strands of adhesive which were further processed using a 3.175 cm diameter single 
screw extruder with a L:D ratio of 42:1 (available from Killion Extruders). The extruder zone temperatures were 
increas d from 121°C at the extruder inlet to 199°C at the die. The melt flows of the film layer and the adhesive 
laver were combined in a "Cloeren™ Model 92-1033 feedback" and formed into a tape using a 25.4 cm wide 
"ULTRAFLEX™ 40 Die" fabricated by Extrusion Dies Incorporated. The feedblock and die temperatures were 
maintained at 199°C. The tape was wound up without a liner. Deblock values were determined using the Deblock 
Test described in Example 1. The average deblock value for this lens surface protection tape was 64.8 cm. The 
tape exhibited good conTormability and adequate clarity. 

Example 4 

.0106] Two layer lens surface protection tapes were coextruded in a one step process. For the film layer or 
"backinq " resins were blended using a 6.35 cm diameter single screw extruder with a L:D ratio of 30:1 (available 
from Crompton 8t Knowles Corp., Davis Standard Division, Pawiatuck, CT). The amounts and types of resins are 
listed in Table 4a. "REMAFIN Blue E-500 Pigment" (available from Hoechst-Celanese Corporation, Specialty 
Chemical Group) was preblended with a linear low density polyethylene LLDPE) in a ratio of 8.33 pigment /91 .67 
LLDPE and supplied by Hoechst-Celanese Corporation as "AEWU-18". Six percent of the preblended pigment 
concentrate was then blended with the resins in the film layer. The temperature of the extruder inlet was maintained 
at 93°C. The extruder outlet and neck tube temperatures were kept at the same temperatures and are reported in 

low]*' The composition of the adhesives is shown in Table 4a. The adhesive layer was blended using a 58 mm 
diameter twin screw extruder with a L:D ratio of 44:1 (available from Crompton & Knowles Corp. The te^.Pf mature of 
the extruder inlet was maintained at 38°C and the extruder outlet and neck tube temperatures were maintained at 
1 88°C 

F01081 The melt flows of the film layer and the adhesive layer were combined in a "Cloeren ™ Model 93-1 123 
feedblock" and formed into a film using a "Cloeren EPOCH™ 3 Die". The feedblock temperature was ma unta.ned I at 
204°C and the die temperature was maintained at 199°C. The film layer was approximately 0.05 mm thick and the 
adhesive layer was approximately 0.076 mm thick. 



Table 4a 



Run 


Extruder 








Composition 






No. 


Outlet and 


















Neck Tube 


Film Layer 


Adhesive Layer 




Temper- 


Resin 


Resin 


Resin 


Resin 


5 

Pigment 


Adhesive 


Adhesive 




ature 


i' 


2 2 


'3 3 


4 4 


{wt. %) 




2 7 




CO 


(wt. %) 


(wt. %) 


(wt. %) 


(wt. %) 




(wt. %) 


(wt. %) 


1 


232 


94 


0 


0 


0 


6 


75 


25 


2 


238 


0 


75 


0 


19 


6 


75 


25 


3 


227 


86 


0 


0 


8 


6 


93 


7 


4 


227 


86 


0 


0 
0 


8 


6 


57 

.75 


43 

25 


—5— 
6 


2-32 

232 


0 

0 


— 75 
75 


0 


19 — 

19 


6 

6 


50 


50 


7 


238 


0 


75 


0 


19 


6 


100 


0 


8 


249 


20 


0 


0 


74 


6 


57 


43 


9 


249 


0 


0 


20 


74 


6 


75 


25 


10 




30 


0 


70 


0 


0 


100 


0 


11 


254 


20 


0 


0 


74 


6 


93 


7 


12 


238 


0 


0 


94 


0 


6 


100 


0 


13 


238 


30 


0 


64 


0 


6 


100 


0 



•PRiMACOR™ 3460 Ethylene/Acrylic Acid Copolymer" from Dow Chemical Company. 
"PR1MACOR™ 3340 Dhylene/Acrylic Acid Copolymer* from Dow Chemical Company. 
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25 



30 



3 *PRIMACOR™ 3150 Ethylene/ Aery lie Acid Copolymer" from Dow Chemical Comp»ny. 

4 •ATTANE m 4602 ElhyleneJOcienc Copolymer" from Dow Chemical Company. 

3 -AEWU-U Blue Pigment Prtblended Concentrate' prepared by Hoectut-CeUneie Corp., Specialty Chemical 
Group, Coventry, Rl. 

6 94 ptru IOA /6 piru AA with 0.4% ABP croalinker nude by Ihe proceu deicribed in U.S. Pmtent Number* 
4.737,559 and 4,847,137. 

7 •KRATON~ D1128- from Shell Chemical Company made by ihe proccaa deacribed m U.S. Patent Number* 
5,183,705 ind 5,194,500. 

[0109] The tapes were evaluated using the Deblock Test described in Example 1 except that a second set of 
blocked lens were deblocked after being allowed to set for 24 hours. The results are reported in Table 4b 
[0110] The tapes were also evaluated for percent haze, light transmission, tensile strength and elongat.on 
using the procedures described below. 

Haze Measurement 

[0111] Percent Haze was determined using ASTM 1003-61. This procedure is use to determine the clarity of 
films by measuring the ratio of diffused light to transmitted light. The instrument used to measure .haze i was the 
Gardner XL 21 1 Series Hazeqard System from Pacific Scientific Company. The samples were 5 cm by 5 cm and 
Serfmeasured \r!m the n^SeS^ side. Five to 12 readings were averaged for each run and reported in Table 
4b. 

Light Transmission 

rm 121 liaht Transmission was measured using a spectrophotometer with a 2° observer, a D50 light source at 

transmitted through the backing. 
Tensile Strength and Elongation 

[01 13] Tensile Strength and Percent Elongation in the machine and cross ™ chine ^^ 

using ASTM Test Method D 882 - 91 standard Test Methods for Tensile Thm Ptet ic Sh ^ Tej 

Jlm^ crosshead 4peed was 25.4 cm/min; the size of each sample was 10.2 cm long, 2.54 

cm wide, and 0.127 mm thick; and the distance between the grips was 5.08 cm. 



35 



40 



45 



50 



Table 4b 



Run . 


: Deblock Vtluct : ; 

■■■■ ^jLftcrr-:-^ •>•*• -■ 


Light Trarurausioi 


i 


Haze 


Tensile 
/Strength 

^(Pa) 


Elonga- 
tion 

.(%) 


;r-ibour-.v 


24 hours 




IH 


D e 


D » ,v 


1 


35.6 


33.8 


1.047 


1.402 


1.591 


1.253 


65.6 


42.07 


262 


2 


21.1 


21.1 


1.035 


1.408 


1.607 


1.250 


63.9 


44.14 


272 


3 


68.6 


40.6 


1.210 


1.603 


1.754 


1.473 


62.7 


40.69 


239 


4 


>91.4 


>91.4 


0.847 


1.186 


1.373 


1.040 


66.9 


42.76 


411 


5 


23.6 


11.9 


1.057 


1.426 


1.614 


1.277 


62.9 


44.14 


293 


6 


47.5 


34.8 


0.854 


1.247 


1.470 


1.081 


60.1 


49.66 


426 


7 


10.9 


10.9 


1.686 


1.960 


1.891 


2.061 


23.3 


39.31 


187 


8 


10.2 


1L9 


0.923 


1.289 


1.468 


1.145 


69.3 


58.62 


580 


9 


7.6 


5.1 


1.040 


1.395 


1.569 


1.252 


68.5 


51.72 


524 


10 


15.2 


17.0 


1.973 


2.158 


2.218 


2.101 


19.1 


34.48 


147 


11 


>91.4 


>91.4 


1.258 


1.612 


1.710 


1.520 


54.3 


35.86 


274 


12 


13.5 


11.9 


1.761 


2.032 


1.979 


2.104 


25.4 


35.17 


155 


13 


10.9 


9.4 


1.719 


1.993 


1.938 


2.075 


29.3 


36.55 


164 



55 



[01 1 41 The tapes were further evaluated for adhesive transfer to glass two-bond adhesion adhesion to steel 
adhesion to glass liner release, and mechanical unwind using the procedures desenbed below. The results are 
reported in Table 4c. 

Adhesive Transfer 
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[0115] Adhesive transfer ratings were determined by using an accelerated adhesion to glass test. Glass plates 
(5 cm by 15 cm) were cleaned by washing once with diacetone alcohol and three times with n-heptane and drying 
with ''KIMWIPES™'' from Kimberly-Clark, Roswell, GAThe tapes were applied to the glass plates so that at least 
2 5 cm extended beyond the plate. A 2 kg roller was rolled across the tape on the plate samples once in each 
direction at a rate of approximately 5 cm per second. The samples were placed in a 66°C oven for ^5 minutes and 
cooled for 20 hours. The tape was then peeled from the glass plate using a "Sltp/Peel Tester SP 102B3M90 
(available from Instrumentors, Inc., Strongsville, OH). The glass plate was examined for the amount of adhesive 
5 transfer from the tape backing to the plate. The amount was recorded as a percent of adhesive transfer and the 
percent was recorded as a rating from "0" for no adhesive transfer to "10" for complete adhesive transfer. 

Two-Bond Adhesion 

[01161 Two-bond adhesion was used to determine the force necessary to remove a pressure sensitive 
w adhesive from its backing using MTA Test Tape No. 254 at a speed of 225 cm per minute. A 2.5 cm wide strip of 
double coated tape without a liner was centered lengthwise on a 10 cm by 30 cm glass plate. The tapes of the 
invention were superimposed on the double coated tape with the adhesive side facing up. A strip of cleaning tape 
was pressed firmly across the left hand end of the tape so that about 5 cm of the tape was covered. A 30 to 36 cm 
strip of MTA Test Tape No. 254 was placed with the adhesive against the tape so that it was centered lengthwise 
with the tape and so that about 2.5 cm extended beyond the left hand end of the plate. The sample assembly was 
rolled once mechanically with a 2 kg roller. At the left hand end of the assembly, the operator attempted to initiate 
75 100% adhesive transfer of the tape adhesive to the Test Tape by hand manipulation. The end of the tape was 
attached to the "Slip/Peel Tester SP 102B3M90" and the adhesive peeled from the backing mechanically. The 
average force was recorded in ounces per inch and converted to grams per cm. 

Adhesion to Steel 

20 [0117] ASTM D1000 "Adhesion Test on Instron - Without Dwell" was used to determine adhesion to steel. A 51 
cm bv 127 cm by 1.6 mm number 302 AISI stainless steel, bright annealed finish panel was cleaned thoroughly 
using 50% n-heptane/50 % isopropanol and dried by wiping with a KIMWIPES ™. The tape was placed lengthwise, 
adhesive side down, and along the center line of the panel so that from 127 to 178 mm extended beyond the panel. 
The average peel value was recorded in grams per cm. The results are reported in Table 4c. A 2 kg roller was 
rolled across the tape on the panel samples once in each direction at a rate of approximately 5 cm per second. The 
free end of the tape was doubled back and peeled approximately 2.5 cm from panel. The end of the panel, from 
which the tape was removed was clamped into the lower jaw of an "INSTRON™ Model No. 1122" tensile tester. 
The free end of the tape was folded adhesive to adhesive to form a tab and the tab was clamped into the upper 
Jaw The gauge length was 13 cm. The tensile tester was activated at a crosshead speed of 30 cm per minute and 
the tape striped from the panel mechanically. The average peel value was recorded in grams per cm. 
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Adhesion to Glass 



[0118] A 10 cm by 30 cm glass plate which was painted black on the bottom side was cleaned by washing 
once in diacetone alcohol and three time in n-heptane. The tape was lightly placed along the center of the plate 
lengthwise with the adhesive side down. A 2 kg roller was rolled across the tape on the plate samples once in each 
direction at a rate of approximately 5 cm per second. The end of the tape was attached to the Slip/Peel Tester SP 
102B3M90" and the adhesive peeled from the plate mechanically. The average force to remove a pressure 
sensitive adhesive from a standard glass surface was recorded in grams per cm. 



Liner Release 



[0119] The force needed to remove a tape from its liner when peeled at an angle of 1 80° at a speed of 225 cm 
per minute was measured using a "Slip/Peel Tester SP 102B3M90". A 2.5 cm wide strip of double coated tape 
without a liner was centered lengthwise on a 10 cm by 30 cm glass plate. The tapes of the invention were 
40 superimposed on the double coated tape with the liner side down over the double coated tape. A 2 kg roller was 
rolled across the tape on the plate samples once in each direction at a rate of approximately 5 cm per second The 
end of the tape was attached to the "Slip/Peel Tester SP 102B3M90" and the adhesive peeled from the liner 
mechanically. The average force to remove a tape from its liner was recorded in grams per cm. 



Mechanical Unwind 

[0120] The force needed to unwind a roll of tape was determined by using a "Slip/Peel Tester SP 102B3M90" 
with an unwind subassembly. The speed of unwind was 225 cm/minute for an average time of test of 5 seconds. A 
finished roll of tape was attached to the subassembly and the end of the tape was attached to the slip/peel 
tester. The average unwind value was recorded in grams per cm. 
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Table Ac- 




Run 


Adhesive 


2-Bond 


AQncSlOQ 


AUuCNUU 




Mechanical 


Transfer 




UJ JUA.il 


to Glass ': - 


Release 


Unwind 


Nmnbcr 


(0 to 10) 






i&'-SSZ — 




<$?/cm) 


1 


9.0 


/ lo- / 


160 70 


185.26 


1.9 


167,40 


2 


6.0 


011.3/ 


1HJ .70 


242 17 


2.1 


117.18 


3 


2.0 


o7U. 


isa 47 
i jo.h / 


293 51 


2.2 


161.82 


4 


5.0 


649.51 


1 / / 


7Q1 51 


0.9 


89.28 


5 


6.5 


/■At no 

681.55 


im on 
IjZ.5? 


X.UO.79 


2.1 


133.92 


6 


3.0 


765.58 


197.53 


OAT fL4 


i i 


61.38 


7 


0.0 


561.35 


109.3 / 




j. i 


156.24 


8 


5.0 


592.60 


176.33 




1 0 

i.y 


61.38 


o 


ft 5 

O.J 


697.50 


151.78 


264.49 


1.8 


83.70 


10 


1.0 


525.64 


82.58 


193.07 


3.1 


- 


11 


0.0 


576.97 


145.08 


249.98 


3.4 


111.60 


12 


0.0 


493.27 


110.48 


244.40 


2.5 


111.60 


13 


0.0 


473.18 


124.99 


253.33 


3.2 


89.28 



20 



T01211 An aging study was done to determine the mechanical unwind force for the above topes ; when wound 
IS linerfand^stored for up to 274 days at inten/als of about 30 days. The tapes were stored at approximately 
21 °C in the laboratory. The results are shown in Table 4d. 
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Table 4d 


Run 


Unwind Test After: 








No. 


Initial 
(g/cm) 


. 31 
days 

te/cm) 


64 
days 

(*/cm) 


99 
days 

Mem) 


127 
days 

(g/cm) 


155 
days 

(g/cm) 


176 
days 

(K/cm) 


.217 
days 


.252 
days 
(g/cm) 


274 
days 

(g/cm) 




167.40 


181.35 


184.14 


184.14 


186.93 


186.93 


184.14 


186.93 


186.93 


189.72 




117.18 


147.87 


145.08 


150.66 


150.66 


156.24 


147.87 


161.82 


153.45 


159.03 




161.82 


181.35 


181.35 


181.35 


186.93 


184.14 


186.93 


184.14 


195.30 


189.72 




89.28 


136.71 


139.50 


139.50 


150.66 


150.66 


150.66 


150.66 


153.45 


150.66 




133.92 


170.19 


167.40 


167.40 


170.19 


170.19 


167.40 


170.19 


172.98 


181.35 




61 JB 


78.12 


89.28 


97.65 


100.44 


106.02 


106.02 


108.81 


119.97 


119.97 




156.24 


184.14 


184.14 


189.72 


192.51 


186.93 


186.93 


195 JO 


19530 


198.09 




61.38 


80.91 


83.70 


92.07 


83.70 


94.86 


89.28 


83.70 


111.60 


117.18 




83.70 


117.18 


117.18 


106.02 


106.02 


106.02 


111.60 


108.81 


111.60 


117.18 




111.60 


139.50 


139.50 


136.71 


139.50 


142.29 


142.29 


147.87 


150.66 


150.66 




111.60 


-139750- 


"142:29" 


-1-47787- 


—136:71 


14737 


145:08 


142:29 


142:29 


150.66 




89.28 


119.97 


122.76 


125.55 


122.76 


122.76 


125.55 


12834 


131.13 


131.13 
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Example 5 



roi221 Two layer lens surface protection tapes were coextruded in a one step process using varies backing 
Kra^ 

extmded as described in Example 4. The temperature of the extruder inlet was maintained at 16 C and the extruder 
outlet and neck tube temperatures were maintained at 1 77 u >ri nar *n ™ Model 93-1 1 23 

t 0124] The me* streams of the ^ m ^ t ^g^^ n jS , S^ tLpS ure was maintained S 
feedblock" and formed into a film using a /Cloere ;n EPOCH 3 Die The !*JW«k tempera ^ 
204°C and the die temperature was maintained at 1 77 C for Runs 1 - 1 3 and at o ror 
approximately 0.05 mm thick and the adhesive layer was approximately 0.076 mm thick. 
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Tabic 5a 


. .Run 


...Extruder 
Outlet ahd 


Composition 


Neck 


•: Film Layer . 


A 


adhesive Laye 


r 




•Tcrnpcr-. 

• '^cr-- : 


Resin 

( %) 


Resin 

■r-2* ■ . 


Resin 

. ;3 -y 
[ %) f : 


Resin 

. -4 
( %) 


meat 
{%) 


Adhesive 
I 


Adhesive 

-:v2 
<wt. %) 


Adhesive 
3 

{wt_ %) 


1 


204 


80.00 


0 


19,75 


0 


0.25 


25 


74 


1 


2 


204 


80.00 


0 


19.50 


0 


0.50 


75 


25 


0 


3 


216 


80.00 


A 

u 




n 

V 


1.00 


100 


0 


0 


4 


204 


80.00 


0 


19.75 


0 


0.25 


44 


56 


0 


5 


204 


80.00 


0 


19.75 


0 


0.25 




38 7 


o 


6 


204 


80.00 


0 


19.66 


0 


0.33 


44 


55' 


1 


7 


204 


80.00 


0 


19.75 


0 


0.25 


81 


15' 


4 


8 


188 


0 


70.00 


0 


29.90 


0.10 


75 


25< 


0 


9 


204 


0 


70.00 


0 


29.67 


0.33 


100 


0 


0 


10 


188 


0 


50.00 


0 


49.67 


0.33 


25 


75' 


0 


11 


188 


0 


30.00 


0 


69.75 


0.25 


44 


56' 


0 



-PRIMACOR™ 3340 Ethylene/ Acrylic Acid Copolymer* from Dow Chemicil Company. 
20 2 "PRIMACOR™ 3460 Ethylene/ Aery lie Acid Copolymer'* from Dow Chemical Company. 

3 "ATTANE™ 4602 Eihylene/Ociene Copolymer" from Dow Chcmictl Company. 

4 •SURLYrT 1 ' 1702-1 Eihylene/MeUucrylic Acid Copolymer. Zinc doped lonomer Rciin* from E.I. Do Pont de 
Nemoure and Company. 

5 *AEWU-18 Blue Pigment Prebtended Concentrmte" prepared by Hoechst-Celaneae Corp. 

25 6 94 ptru IOA /6 paru AA with 0.4% ABP cronlinker made by the ptoceaa deacribed in U.S. Patent Numbers 

4,737,559 and 4,847,137. 

7 •ENGAGE"' 8200 Polyolefin Elastomer" from Dow Chemical Company. 

1 "KRATON ~ G-1657 Sryrene-*thylene-butylene-atyrene (SEBS) Linear Block Copolymer from Shell Chemical 
Company. 

9 -BYNEL™ E369 Anhydride Modified Ethylene Acrylate' from E.I. Du Pont de Nemoun and Company. 



35 


Table 5b 




Run 
Number 


. Extruder Outlet and 
Neck Tube 
Temperature 

_ (2Q 


Resin 
(wt. %) 


Adhesive 
(wt. %) 


40 


12 


249 


100' 


100 




13 


204 


100 2 


100 


14 


266 


100 3 


100 



1 "BYNEL™ E369 Anhydride Modified Ethylene Acrylate* from E.I. Du Pont de Nemoura and Company. 

2 *ELVAX TW 260 Ethylcoe/Vinyl Acetate Copolymer" from E. 1. Du Pom de Nemourt and Company. 

3 "CAPRON™ XTRAFORM™ 3839FN Nylon 6/6,6 Nucleated Copolymer" from AJliedSignal Inc., Morriatown, NJ. 



45 4 94 p.rtj IOA /6 part* AA wilh 0.4% ABP croaalinker nude by (he proccaa dcacribed in U.S. Paieni Number* 

4,737,559 and 4,847,137. 



[01251 The lens surface protection tapes were evaluated using the Deblock Test described in Examp 
except that a second set of blocked lens were deblocked after being allowed to set for 24 to"%^W™L e 
50 ^B^u^S^BXZBnX haze using the procedures described in Example 4, The results are reported in Table 5c. 
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Table 5c 



Run 


Deblock Values after: 


Haze 


Number 


1 hour 


.24 hours 


(%) 




(cm) 


(cm) 




1 


15.24 


8.47 


ten 
15.0 


2 


11.85 


10.16 


5.5 


3 


13.55 


11.01 


4.9 


4 


15.24 


9.31 


12.6 


5 


10.16 


8.47 


9.5 


6 


13.55 


10.16 


14.6 


7 


12.70 


14,39 


13.9 


8 


>91.44 


44.03 


19.2 


9 


37.25 


20.32 


6.9 


10 


50.80 


28.79 


18.3 


11 


64.35 


50.80 


19.9 


12 






19.1 


13 






8.0 


14 






9.7 
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evaluated for holding power as described below. The results are reported in Table 5d. 
Holding Power 

12.7 mm, Type 304, 2B bright annealed stands steel P™'^^ h £ J£e flush with the edge of the 
time with n-heptane. An auxiliary 5 cm by 65 ' cm by 13 < ^TriEssive side down on the steel panel and adhered 2.54 
stainless steel panel. A 2.54 cm wide strip of tape) was laid f J^/Sf^™ extended onto the auxiliary plate 

auxiliary plate. The tape end was folded back squarery ' ^^\ c ^l[ ^ a % h ^ ar stand t0 ho |d the panel in a 
the weight and sample to fall or the test was terminated after 166 hours. 
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Example 6 

roi 281 Three layer lens surface protection tapes were coextruded in a one step process. The three l^ers were 
an outer film layer (skin) a tie layer (core) and an adheswe layer. The compositions of the various layers used to 
make /The ^ta^es^are given in Table 6a. The target thickness for the outer film layer, tie layer, and adhesive layer 
are reported^ Table 6b^ copolymer and an E/O copolymer Six percent of a pigment 

las added to this Wend The resins and pigments as described in Table 6a were blended using a 58 mm diameter 
tain Icrew eSer with a L D ratio of 44:1 (available from Crompton & Knowles Corp.). The temperature of the 
^S^oy^ l ^i£^'C and Ihe extruder outlet and neck tube temperatures were maintained at 

roMoi The tie layer was made from a nylon 6/nylon 6,6 copolymer (available as 

-rAPRON™ XTRAFORM™ 3839FN Nylon 6/6,6 Nucleated Copolymer from AlliedSignal Inc.). The tie layer 
S R 2a N s pro?ess A e F d°?stng a'S cm "diameter single rSl^at^SeS 5 
Crompton & Knowles Corp.). The temperature of the extruder inlet was maintained at 93 C and the extruder outiei 
and neck tube temperatures were maintained at 293°C. „,»i,n»» srp 

101311 The adhesive layer for Runs 1 , 4, and 9 was a 94 parts IOA /6 parts AA acrylic adhesive with 0.4% ABP 
£clsl nker made by the p ocess described in US Patent Numbers 4,737,559 and 4,847 137. For Runs 2 3. 5, 6, 8, 
i ^ anri 1 b the 94 oarts lOA /6 Darts AA acrylic adhesive was blended with a rubber adhesive (available as 
%*£ ™ aiK^ (8EBS). Linear Block Copolymer from S^Ctonjc^ 

Comoanv) The amoufltkused-ofWh-component^re-report^^^ 

nK StdhMrve with 0 2% ABP crosslinker made by the process described in US Patent Numbers 4,737 
£!q ^dA i 847 37 Ssed The adhesive layer was processed using a 58 mm diameter twin screw extruder with 
I L-8 raJi^ & Knowles Corp.). The temperature of the extruder inlet was 

maintained at 1 6°C and the extruder outlet and neck tube temperatures were maintained at 1 77 C 

maintained at 16 u ana i ^ ^ ^ jnt0 ^ stream us^ng a 

Ken'" Model 92-1033 feedblock" and formed into a film using a Cloeren Epoch die. The feedblock 
temDerature was maintained at 254°C and the die temperature was maintained at 254 o. 

pTS Thf adhesSe was crosslinked by irradiating the tape from the film side using uv ^^XMSL 
KmUVEX inc., Sunnyvale, CM with a ^{intensity of 250 ^•M^ v ^ | |"raRa nm range 
UV Radiometer (from Electronic Instrumentation and Technology Inc., Sterling, VA) in the 320 to jau nm range. 
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30 




35 



"PRIMACOR™ 3340 Ethylene/ Acrylic Acid Copolymer" from Dow Chemical Company. 

2 «FRIKCACOR™ 3460 Ethylene/ Acrylic Acid Copolymer' from Dow Chemical Company. 

3 'ATTAKE™ 4602 Eihylcne/Octene Copolymer" from Dow Chemical Company. 

4 -AEWU-18 Blue Pigment Prebleoded Concentrate" prepared by Hoech*-CcU*e~ Corp. 

5 -Gr«n Pigment Number 1054- from Hocchst-Celaneac Corp. 

6 ■ Aqua Pigment Number 1053" from Hoechal-Celaneae Corp . 

7 -CAPRON™ XTRAFORM~ 3839FN Nylon 6/6.6 Nucleated Copolymer* from AlhedS.gnal Inc. 

8 94 part, 10A /6 parU AA with 0.4% AEP croaalinker made by the procea. deacribed in US Patent Number, 

AA with 0.2* ABP croaalinter made by *c p*ceaa deacribed in US Paten, Number, 

(SEBS) ^ Bl<Kk COP ° lymCr ^ SheU ChCmiCftl 

Company. 



The lens surtace p,o K c.l,r ape, we,. «^ ^^^\^Sj£SPZl 
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Table 6b 




Run ; ; 


::TflTffetThiclaiess 


Deblock v 


aiues alien 


Haze 


Number; 

... ' "< ■'<■ 


Outer Film. 
£Layer/ 
(nun) ■ 


Layer 
(mm) 


Adhesive 
.{Layer 
. (mm) 


.1 hour 


■■V24 hours 
::(cm) 


(%) 


1 


0.064 


0.006 


0.051 


9.3 




11.6 


2 


0.064 


0.006 


0.051 


8.5 


1 1 O 


12.9 


3 


0.064 


0.006 


0.051 


11.0 


O "X 

y. j 


13.8 


4 


0.064 


0.006 


0.051 


9.3 


y.J 


- 


5 


0.064 


0.006 


0.051 


11.9 


ft ^ 

O.J 


15.5 


6 


0.064 


0.006 


0.051 




ft ^ 

O.J 


- 


7 


0.064 


0.006 


0.051 


11.0 


Q 1 


- 


8 


0.064 


0.006 


0.051 


ll.O 


in *> 


14.9 


9 


0.064 


0.006 


0.051 


13.5 




13.2 


10 


0.038 


0.003 


0.025 


9.3 


tn o 

1U.Z 


- 


11 


' 0.038 


U.IAJJ 


0 025 


62.7 


<A ft 


- 


12 


0.038 


0.003 


0.025 


77.9 


>91.4 


- 


13 


0.064 


0.003 


0.051 


15.7 


16.9 


40.5 


14 


0.064 


0.003 


0.051 


11.4 


14.4 




15 


0.064 


0.006 


0.051 


11.9 


11.0 




16 


0.064 


0.003 


0.051 


11.0 


11.0 


22.5 



25 



roiasi The taoes were further evaluated for adhesive transfer to glass, two-bond adhesion, adhesior i to si :eel 
adhesion to gttnerreLs? and mechanical unwind using the procedures .described in Example 4. The results 
are reported in Table 6c. 
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Table 6c 






Rue 
Number 


Adhesive 
Transfer 
(0 to 10) 


2-Bond 
Adhesion 


Adhesion 
to Steel 
(j?/cm) 


Adhesion 
to Class 
(y/cm) 


Liner 
Release 
fa/cm) 


Unwind 
(g/cm) 


1 


0.0 


699.73 


180.31 


346.70 


37.6 




2 


0.0 


714.24 


167.76 


330.89 


34.4 




3 


0.1 


767.03 


179.35 


299.98 


33.9 




4 


0.0 


715.02 


195.54 


356.90 


20.7 




5 


2.2 


607.89 


157.48 


284.80 


11.9 




6 


0.7 


667.37 


167.97 


307.68 


46.8 




7 


1.1 


607.66 


155.07 


261.14 


10.7 




8 


0.7 


628.53 


146.32 


273.20 


14.0 




9 


0.1 


670.49 


184.38 


337.03 


24.6 




10 


0.0 


598.96 


87.05 


209.03 


22.9 


107.42 


11 


0.0 


589.80 


9L86 


218.74 


20.6 


131.13 


12 


0.0 


592.93 


159.23 


194.41 


6.6 


124.16 


13 


0.0 


624.18 


98.21 


263.38 


6.8 


164.61 


14 


0.0 


630.32 


107.61 


282.91 


8.3 


174.38 


15 


1.8 


645.94 


138.89 


260.25 


22.5 


117.18 


16 


0.5 


631.43 


118.33 


232.91 


19.6 


110.20 



„ [0136] An aging study was done to determine the mechanical unwind force for the f ^ P^^^l 
55 when wound without liners and stored for up to 102 days at intervals of 17, 31 , 45, 63 , 80 and 102 days, i ne 
results are reported in Table 6d. 
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Table 6d 





: • Unwind After ' 






• Rnnr ? 
Number 


;::.:!.P; ; ^:.- 


;;:;l7:r. 

fdays;- 


. :31 . 
days 
(item) 


•45 
days, 
(ffcm) 


: 63 

..days., 
(g/cni) 


80 

■?. : days 


102 ;: 
. ;d«ys : 
(jj/cm) 


10 


107.42 


110.20 


115.78 


118.58 


118.58 


117.18 


117.18 


. 11 


131.13 


132.52 


133.92 


136.71 


139.50 


139.50 


140.90 


12 


124.16 


128.34 


131.13 


136.71 


138.10 


139.50 




13 


164.61 


172.98 


174.38 


182.74 


182.74 


182.74 


188.32 


14 


174.38 


182.74 


184.14 


192.51 


191.12 


189.72 


196.70 


15 


117.18 


113.00 


122.76 


129.74 


132.52 


138.10 


140.90 


16 


110.20 


115.78 


117.18 


122.76 


122.76 


128.34 


132.52 



Example 7 

roi37l Three layer lens surface protection tapes were made by coextrusion as described in Example 6. The 

[0138] The resins used for the outer film , layer _(sk n)were i 35 ™^ e/0ctene copolymer" from Dow 
Copolymer" from Dow Chemical Company/9 parts AT JANE «02 tJ^w* ^ H y oechst -Celanese 
Chemical Company/6 parts "AEWU-; IB Hu. weighing them into a 

^^E^ was maintained at arc and the extruder 

SSf nd The\ie1a^ and was processed in the same manner as described 

ioSr For Runs 1,3.4, and 5 the adhere layer was . 94 par. .OA j?^ 4 ^ -^2*.^ 
the process described in US Patent Numbers 4,737 ,559 a nd ^/^' e) ^ uder was y maintained at 93°C. the 

7a. . . — ~ " 



Table 7a 



Run ? 


. . : . Target Thickness 


Deblock Values 
/after. 


Haze 
(*) 


Number 


Outer Film 
...Layer 


Tie 
Layer 
(mm) 


Adhesive 
layer 
(mm) 


1 

hour 
(cm) 


./::24 

hours 
(cm) 


1 


0.044 


0.006 . 


0.076 




13.1 


15.9 


2 


0.032 


0.0O6 


0.038 




11.4 




3 


0.048 


0.003 


0.076 








4 


0.038 


0.013 


0.076 








5 


0.032 


0.019 


0.076 








6 


0.035 


0.003 


0.038 








7 


0.025 


0.013 


0.038 








8 


0.019 


0.019 


0.038 









[0143] 



Some of the tapes were also evaluated for adhesive transfer to glass, two-bond adhesion, adhesion to 
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stdel adhesion to glass, liner release, and mechanical unwind using the procedures described in Example 4. n 
XioTt^ evaluated for holding power as described in Example 5. The results are reported in Table 

7b. 



. . , • ' - libit 7b . 








Rnn 
Number 


Adhesive: 
Transfer 

; (O td 10) ; 


:.2-Bond 
: Adheirian; 


Adhesion 
:to Steel 


Adhesion 
to Glass 


:. Holding 
■/Power 
(hours) 


: Liner 

Release 

(*/cm) 


Unwind 
(g/cm) 


1 


0 


620.50 


155.12 


286.81 


> 169 


2.7 


160.15 


2 


0 


534.56 


107.74 


187.49 


> 169 


2.4 





10 



15 



Adhesion to Lens 

roi44l The tape made in Run 1 was further evaluated for adhesion to various types of commercially available 
ens A 2 54 cm wide strip of the lens surface protection tape was applied to the lenses described ,n Tab e 7c. 
S?roximately 15 cm of the strip of tape was allowed to hang over the edge of the lens A piece > o _frtm was placed 
™ a ths Sof taoe and the lens in order to use the bocker (commercially available as OPTEK Model 200 
«2*?rt Ai oressure was set at 0 02 0 03 MPa (3-5 psl) for the blocker. After 2 hours the tape was removed from 

Selena the han 9 inQ porti ° n ° f ^ f tfip * ^Ata 

Sftten o thetester Atoo second averaging time and* a platten speed of 228.6 cm per minute were used. The 
fW?o peel the tape from the lens was reported in grams per cm. The results are reported in Table 7c. 
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Lens 



Tabic 7c 



Source, Address 



Trade Name 



Description 



Size/ 
Base 



Adhesion 
(g/cm) 



SOLA Optica! 

USA, Inc., 
Pctahima, CA 



PERMA-GARD* 1 



Hard Resin, Semi- 
Finished 



76 mm 
0.50 



316.94 



Gentex Optics, 
Inc., 
Dudley, MA 



GENTEX™ with 
PDQ™ 



Semi-Finished, 
Single Vision, 

Coated 
Polycarbonate 



70 mm 
0.75 



Pentax Vision, 

Inc., 
Hopkins, MN 



CLEARCOAT™ 
II with Peatax 
E-Z Clean™ 
PENTAX POLY 
LITE™ AR 



Polycarbonate 
F.S.V 
Scratch Resistant 



75 mm 
-4.00/- 
0.00 



189.72 



133.92 



Silor, Division 
of Essilorof 
America, Inc., 
St. Petersburg, 

FL 



Super Shield™ 
Coated 



Semi-Finished, 
Single Vision 



70 mm 
1.00 



168.52 



VISION-EASE, 
A Unit of BMC 
Industries, Inc., 
St. Cloud, MN 



VERSALITE 71 



Semi-Finished, 
Single Vision, 

High-Indes 
Polycarbonate 



71 mm 
0.50 



318.06 



Rodenstock, 
Germany 



COSMOLIT 1.5 



White, Hard-Resin, 
Single Vision, 
Semi-Finished 



74 mm 
4.0/ E.O 



382.79 



Optima Inc. , 
Stratford, CT 



HYPER index 
160™ 



Single Vision 



77 mm 
0.50 



270.07 



H 



Optical 
Radiation 
Corporation, 
Azusa, CA 



ORCOLITE™ 
POLY Tx3™ 



Semi-Finished, 
Single Vision, 
Polycarbonate 



76 mm 

0.50 



161.82 



Pentax Vision, 

Inc., 
Hopkins, MN 



CLEARCOAT™ 
II with Pentax 
E-Z Clean™ 



Plastic F.S.V 
Scratch Resistant 



75 mm 
- 4.00/ - 
0.00 



Ultra AR 



Seiko Optica! 

Products, 
Mahwah, NJ 



Diacoat II 



Hard Coated, 
Plastic Lens Blank, 
Semi -Finished, 
Single Vision 



70 mm 
0.50 



Signet 
Armorlite, Inc. 
San Marcos, CA 



RLX Plus" 



Scratch Resistant, 
Finished Lens in 
Hard Resin, Rapid 
Consistent Tinting 
with Double-sided 
Protection, Single 
Vision 



70 mm 
0.00 



152.89 



276.77 



271.19 



Edge Lift Test 



10 



15 



20 



25 



EP 1 057 588 A2 

[0t46] Lens Surface Protection Tapes were applied to lenses commercially available from Signet Armorlite, Inc 
Lade usina CR-39 Dlasticfrom PPG). The Signet Armorlite lenses had bases of 0.00, 6.25, 8.25, 10.00, 10./4.00 
and Prog elsS whffi means the curvature of the lens varies.. The lens surface protection tapes i were > apphec I to 
fwn lenses of each base usina the 3M SURFACE SAVER Applicator with an air pressure setting of 0.28 MPa. A 7 
mm 5 s blank was used benlath each lens for added helgtft while applying taoe and the > edges of he .tapes ; were 
sToothed I by hand after the application. The maximum distance the tape gaps from the edge of the lens measured 
toward the Center of each lens blank was recorded in millimeters. The results are reported in Table 7d for an 
average of two lenses of each base with from 4 to 20 measurements per lens. 



Tabic 7d 


Ron Number 


Width of Tape Gap from Edge of Lens Blank 
for Armorlite Lens o f base: 


0 r 00 


.6.25 


8.25 


.10.00 . 


10;/4;00 


Progressive 

■> ■ 


1 


5.0 


5,5 


9.5 


11.0 


11.5 


9.0 


Comparison 
Tape A 


9.5 


10.5 


17.0 


21.0 


20.0 


14.0 



[0147] The tape from Run 1 had better conformability to the various lens curvatures than the comparison tape. 
Elastic Recovery and Stress Retention 

[01 48] The Elastic Recovery and Stress Retention of the film was determined using ASTM D 46 ;49 - 87, . Annex 
Ai <Tn-P.it MPthod for Elastic Recover/ and Permanent Deformation and Stress Retention of Plastic Films for Type 
fMaterfatSq^ a *WCTRON " Mo^el No. 1122 Tensile Tester". Four 25 mm wide by 175 mm long specimens 
cut from each ^direc ion machine and transverse). The initial grip separation was 50.8 mm. The thickness of 
each spe ™n was nSWdToried. Elastic recovery was "measured by elongating the specimen at a rate 
of 12 5 mSn to an extension of 100%, holding the stretch for 1 minute, returning the w 08 ^^ * ^ ° r ?'"J 
nrinlflnaration at a rate of 12 5 mm/min, allowing the specimen to relax for 3 minutes, and re-elongating to 100 h. 
^x^S^V^^S^ by dividing the amount of extension recording a load during tfie second 
etoSon^thelStTeSension recording a load during the first elongation and multip^ing by 100. Percent 
s K freteZl , was calculated by dividing the load needed to perform the s «conc I e Ion _gat,on * *° ^ ""f^ 
perform the first elongation and multiplying by 100. The results are reported in Table 7e for various examples ana 
comparison tapes and in Table 7f for the runs of Example 7. 
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Table 7e 


Example Number/Run Number 


Elastic Recovery 
Machine Direction 


.Stress Retention 
Machine Direction 




m 


(%v 


Example 4/Run 7 


84 


66 


Example 5/Run 14 


28 


50 


Example 6/Run 11 


79- 


a 


Example 6 /Run 15 


79 


64 


Example 6 /Run 16 


82 


68 


Example 5 /Run 14 
Pressure Laminated to 
Example 4/Run 7 


■ . ' 55 


56 


Example 5 /Run 14 
Pressure T amin^*** to 


73 


60 


Example 2/Run 12 






Comparison Tape B* 


75 


77 


Comparison Tape C 2 


86 


72 


Comparison Tape D J 


84 


72 


Comparison Tape E* 


75 


67 



1 "SURFACE SAVER™ 1641 Uni Surfacing System" iviilable from 3M Company. 

2 •CERICUARD 660* available from Cerium Optical Product*, Tcnlcrden, Kent, England. 

3 "VENTURE TAPE™ 455" available from Venture Tipe Corp.. 

4 "VENTURE TAPE 7 * 454" available from Venture Tape Corp. 
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Run 


Tabic 7f 

Plastic Recovery 


Stress Retention 


Number 


Machine 
Direction 

= (%) 


Cross Machine 
•Direction : ; 

(%) 


M&cmne i 
Direction 

(%) 


. Direction 

(*) 

64.3 


1 

2 


76.0 
72.6 


70.3 

73.0 


UJ . J 

64.0 


61.3 


*i 


83.7 


81.3 


66.7 


64.7 


4 


67.0 


68.3 


60.0 
56.7 


57.3 
53.0 


5 


63.3 


63.5 






6 


74.7 


75.0 


63.7 
59.3 


66.3 . 
54.5 


7 
8 


64.3 
57.0 


61.5 
56.7 


53.0 


52.3 



Example 8 



[0 149] Three layer lens surface protection tapes were made ^^.^r^SS EthSe Acrylic Acid 
0150 The resins used for the film layer (skin) were ,85 fi^ ™EX£3o J™ cgEgSS from Dow 
Copolymer" from Dow Chem.ca C^ompany, 8 pa^ 

Chemical Company; and 7 parts "AEWU-1 ^8 Blue '^XSne in the extruder) by weighing the 

Corp. About 100 pounds of the resin J «as freblende^ resjn ||ets The 

resins into a fiber drurr >, capping the drum and rol ng the J~ m d on ri ™ in Example 6 and the extruder was 
preblended resins were ^r^n^on the^ sc^ «ama« , maintained 



purged with 
at21°C ' 



Jed resins were further ( blended^ >n , the ^^^^^^^^\,Mt was maintained 
25 ffettr^Sd 8 S* llfftl^ft Stained at 1 49'C. The target film layer caliper 

. ■ ~ r\AA ~>nr, «r>H frtr Olin 9 \A/aS 0 032 mm. 



reported in Table 8a. 



Run Number 


Deblock Values after: 


Haze (%) 




1 hour (cm) 


24 hours (cm) 




1 


33.0 


32.5 


15.7 



results are reported in Table 8b. 
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Tahle 8b 




.Run ; 
Number 


.. AOneSive 
Transfer 
(Oto 10) 


2-Bond 
Ailhesion 


Adhesion 
to Steel 


Adhesion 
to Glass ; 
te/cm) 


Unwind 
(e/cra) 


1 




545.72 


139.5 


280.12 


172.28 


3 


0 











Example 9 

bopdW from Dow Chemical ^ Compa-iy; 3 parte , A™E^^ B^/DJ^ hst c lanese 

the resin feeders on the single screw efuder u* ^Sffiij resl^siwre further blended on the twin screw 
into a large cardboard I box instead ^^^^ B ^S^ n ^XiXtlhB E/AAfrom forming gels. 
^l^A^^^^^^^ *« e 9 xtruder P out.et and neck tube temperatures 

To^r "The t^aye^ ^ as " GR \° a N s Z £? 

melting point than V 19 ,^"^,6 c<^ and a thermoplastic polyamide adhesive resin commercially 

and the tape was extruded with the film J^^anst a *»?L^$ T Sk 9a No re | ea se liner was used in 
temperature of the steel casting roll was vanrt tw each wn as i fwmm ,a ^ e ^' ^° esjve side using uv 
processing this tape. The adhesive was ^^^^^^^ r ^^%^\MX5 UV Radiometer (from 
ISB^!^^ SelaV target caliper for the adhesive was 

fo?2i mm ' The tapes were evaluated for deblock force using the Deblock Test described in Example 1. Percent 
naze las delerr^SKng the Haze Test described in Example 4. The results are reported ,n Table 9a. 



.Run : 
Number 


. Casting : . 
Temperature 


Tab 

Light 
Intensity 
: (ml/cnf) 


Deblock Values after: 1 


Haze 


1 hour 
(cm) 


24 hours 
(cm) 


{%) 


1 


60 


150 


43.2 


62.7 


16.4 


2 


60 


100 


>50.0 


>61.0 




3 


60 


200 


30.5 


47.4 




4 


49 


200 


50.8 


>83.0 




5 


38 


200 


69.4 


52.5 


18.9 


6 


27 


200 


>86.4 


>91.4 




7 


16 


200 


77.5 


>91.4 


19.4 




16 


50 


>91.4 


>91.4 




: 


16 


100 


>73.7. 


>91.4 


20.2 



described in Example 5. The results are reported in Table 9b. 
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Table 9b 




Run 
Number 


Adhesive 
Transfer 
(0 to 10) 


2-Bond 
.Adhesion 
(R/cm) 


Holding 
Power 
(hours) 


Unwind 
(a/cwi) 


1 


0 


510.38 


> 166 


118.58 


2 


0 


515.22 


■ 


134.85 


3 


0 


501.46 




108.81 


4 


0 


507.78 


* 




5 


0 


495.13 






6 


0 


496.25 






7 


0 


496.06 






8 


0 


560.98 


-31.62 


126.48 


9 


0 


491.78 






Comp. 
Tape L ! 


0 






Ranges 
from 

167 to 
223 



SURFACE SAVER™ 1640 Lens Surfacing System" available from 3M Company. 



20 



25 



30 



are reported in Table 9c. 
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Table 9c 






^pTomnlft No /Run 

- ■ .'. ■■' 


Thickness 
(mm) • 


Edge Lift 
Width of Tape 
Gap on Armoriite 
Lens wth Base: : 


Adhesive 
Transfer 


2-Bond 
Adhesion 






6.25 ; 


8.25 •; 






Example 4/Rim 7 


0.127 


3.8 


7.6 


n ft 


561.35 


Example 5 /Run 3 


0.127 


3.0 


4.0 




J J i.vO 


Example 6/Run 1 


0.127 


4.8 


11.6 


n n 

U.vl 


699 73 

U/7. / -» 


Example 7 /Run 1 


0.127 


6.4 


8.2 


n n 
u.u 


*?ft 50 ■ 


Example 8 /Run 1 


0.127 


4.1 


7.6 




j** j • / i. 


Example 9 /Run 1 


0.127 


6.7 


1U.J 




<1ft 

J 1 U.JO 


Conroarison Tape D l 


0.135 


9.9 


14.1 


0.0 


*7ftft 




0.147 


6.6 


11.9 


A t 

0.3 




Comparison Tape 


0.097 


10.8 


18.0 


a ft 


AAl Aft 


Comparison Tape G* 


0.127 


5.0 


9.4 


0.0 


OjZ. / / 


Comparison Tape H J 




6.1 


11.3 


0.0 


650.63 


Comparison Tape I* __ 


0,104 


6.1 


9.2 


10.0 


553.54 


Comparison Tape J ' 


0.135 


4.8 


12.1 


0.0 


662.90 


Comparison Tape K* 


0.102 


3.3 


5.8 


0.3 


647.28 



30 



•VENTURE TAPE™ 454" available from Venture Tape Coip. 
•NTTTO TAPE* available from Nicto Denko Corp., Oaalca, Japan. 
•CERIUM TAPE" available from Cerium Optical Produu. 
"EUROLENS TAPE" available from HiTech El ecirorucs, Clearwater, FL. 
"ECONOBLUE™ TAPE" available from Econo-O-CtoUj Inc., Lanain*, Ml. 
•VENTURE TAPE™ 456* available from Venture Tape Corp. 
•VENTURE TAPE™ 457* available from Venture Tape Corp . 
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Example 10 

■0,64] Three layer lens surface protection tapes were made by coeWuslon £ 'ySS&lic Aold 



r . .• • • . . —w*.-. A no <^ri ko 



layer caliper was 0.044 mm. , commercially available as 

S^KtSISSSBft WS ^naSJSSrtS Sattl-JS-l- wer/malntalned a, 
193-C. The target tie layer caliper was 0 006 mm. «.,_,,,. adhesive wMi 0.4% ABP orosslinker made by 

Radiometer (from Electronic Instrumentation and Technology Inc.). The target caliper for the adhes.ve was 0.076 
mm. 



10b/b&* Kage: & 
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"■' • . ' Table 10a 




Run Number • 


% -Casting Roll 
Temperature . 

■:.v. '^o- 


.: : . Resin l 1 ; >.- 
V(wt. %) ij 


Resin 2 
<wt. %) 


rig LUGO l- 
\ W1, ^ 


1 


18 


80 


13 


7 


2 


18 


60 




7 


3 


96 


50 


43 


7 


4 


96 


40 


53 


7 


5 


96 


20 


. 73 


7 


6 


96 


40 

» t <-i t _ r 


53 


7 



1 •ATTANE~ 4602 Exhylcnc/Ocunc Copolymer* from Dow Chcmicil Company. 

> -AEWU-18 Blue Pigment Prebtendcd Concentrate* prepared by Hoech*<eUne*e Corp., Specially Chemical 
Group. 



[0169] 



Table 10b 


Run Number 


. ■ Deblock Values after: 


Haze 

c%) 


Edge Lift 
Width of Tape Gap on 
Armorlite Lens with Base: 


•1 Hour 
• ferny ; 


24 Hours 
(cm) 


6.25 


8.25 


1 


12.7 


78.7 


23.8 


7.4 


10. 1 


2 


25.4 


88.9 


24.5 


6.7 


11.3 


3 


15.2 


15.2 




8.6 


12.0 


4 


12.7 


17.8 


17.1 


8.4 


9.9 


5 


17.8 


25.4 


17.6 


8.2 


9.7 


6 


12.7 


16.0 


16.8 


6.6 


8.9 


Comp. Tape 
B l 








7.1 


13.3 



1 -SURFACE SAVER™ 1641 Lena Surfacing System" available from 3M Company. 

described in Example 5. The results are reported in Table 10c. 



Table 10c 






Run y 
Number 


Adhesive 
Transfer 
: (0-10) 


2-Bond 
Adhesion 
(zlcm) 


Adhesion 
to Glass 
( R /cm) 


Adhesion 
to Steel 
(jr/cm) 


Unwind 
(g/cm). 


Holding Power 
(hours) 


1 


0 


526.38 


165.54 


66.96 


96.72 


166 


2 


0 


533.82 


138.76 


70.68 


119.97 


166 


3 


0 


531.59 


132.80 


74.40 


93.93 


166 


4 


0 


517.82 


118.67 


107.88 


97.65 


166 


5 


0 


519.31 


146.94 


93.00 


114.39 


166 


6 


0 


522.29 


156.24 


96.72 


121.83 


166 


Comp. 
TapeB 1 


0 


581.44 


558.74 


375.72 




166 



1 •SURFACE SAVER™ 1641 Lens Surfacing Sywcm* available from 3M Company 



Example 11 
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roi71] Three layer lens surface protection tapes were made by « 0 !^» n « d S 8 ^ EthJSeJAcrylic Acid 
oW] . The -sins used for t^ film Jay^er (skm) 

Copolymer f™^ C^*, and » A EWU-18 Blue 

=eTd^ of JffSMJWa maintained at arc a 9 nd the extruder 

outlet and nee* ;tube '^^^^"^J'iS m«Je from a nylon resin commercial^ available as 

from a blend of 97 parts nylonrw.nj »^ E f ^'%f n 8 a S LC Se might blend 3 to 20 'percent "by weight 
IBrlWS ELWX 660 Tr IsTANeS l^pto^S^feLThe I layer was extruded using the single 
^l^r'dSSlOT'B^ a Ho^r. tfie temperature of the extruder inlet was maintained at 60 C and 

and the tape was extruded with the film Jf^'afl^t a s' "SjSr^^ used in processing these tapes. 

UVEX Inc.) with the light intensity of 62 mJ/cm 2 (for Runs 1-11) and 100 mJ/cm (for Run 12) as measured by 
Model M365 UV Radiometer (from Electronic Instrumentation and Technology ' IncJ 
[0176] The target caliper for the film, tie, and adhesive layers is listed in Table 1 1 b. 



Table 11a 




Run Number ; . 


Casting Roll 
Temperature 

rev 


Resin l 1 
(wt. 56) 


Resin 2 
(wt. %) 


Resin 2 
(wt. .%) 


Pigment* 
(wt. %) 


1 


60 


30 


63 


0 


7 


2 


60 


20 


73 


0 


7 


3 


60 


10 


83 


. 0 


7 


4 


60 


40 


43 


10 


7 


5 


60 


40 


33 


20 


7 


6 


60 


40 


23 


30 


7 


7 


60 


40 


13 


40 


7 


8 


60 


40 


43 


10 


7 


9 


60 


40 

IS 


23 

79 


30 

o 


7 

6 


10 

11 


60 

60 


40 


14 


40 


6 


12 


60 


15 


69 


10 


6 



1 "ATTANE"* 4602 Bhylcne/Ocune Copolymer* from Dow Chemicol Company. 
y -A5PUN™ 6806 LLDPE from Dow Chemical Company. 

4 "AEWU-18 Blue Pigment Prtblended Concentrate" prepared by Hoechst-Celanese Corp.. Specialty Chemical 
Group. 
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are reported in Table 11c. 




[0178] The tapes were further evaluated for. adhesion to giass and adhesive transfer using the procedures 
described in Example 4. The results are reported in Table 1 1 d. 





■Run Number 
3 


i aoic nu 

, Adhesion to Glass 

<*lcm) 

223 


Adhesive transfer 

0 
0 


5 
6 
8 
9 


229 
207.8 

221 
205.5 


0 
0 
0 


10 


206.6 
218.9 


0 
0 




189.9 


0 
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limited to the illustrative embodiments set forth herein. 

Claims 

1 . A conformable tape, comprising: 

a polymer backing having a first and a second major surfaces; and 

a pressure-sensitive adhesive on the ^»&12S fiHhetK 

si^si^ — unLd force of ,ess than 

165 g/cm width. 

2. A conformable tape for bonding a lens block to an ophthalmic lens blank, comprising: 

an extruded polymeric backing having first and second major surfaces; and 
' an extruded pressure-sensitive adhesive on.the second major surface of the polymer backing. 

The article according to any preceding claim, wherein the backing has a first major surface comprising an olefin 
moiety and an acid moiety. . 

The a*, accordin, .o SfSrjtf^iffSs^53? 
^ fc S^a"^^/.' , a'iSSS ll , an ack. monomer, and a biend o, a 

polyamide polymer with the copolymer. 
The am* according to any K^VrXd^^ 

acidic functionality comprises b«*""°7>JKl 3 3e m 5| s nTpoVp"opylene, polybutylene. copoymerj of. 

methacrylic acid, and maleic anhydride. 
6. The article according to any preceding daim whe^n the o = ^ 

o substituted and unsubstl^ iWonene, 1-decene, and 

jToSic^rs^he 'Xiix?^^^^ * m from me group consist,n9 of 

acrylic acid, 'methacrylic acid, and maleic anhydride. 
7 The article according to any preceding Cairn, wherein the tape has a stress retention value less than 70%. 
a The articie according to any preceding Cairn, wherein the tape exhibits edge .ift of .ess than 12 mm when 
tested using a lens having a base of 8.25. 

.a-nylorupoLymer ~ ~ 



3. 
4. 

5. 



a_nyiorupGiyiue**— 

10 . , The artide according ». anypreced^ 

adhesive comprising a crosslinked ^P^^XK alcohol or a mixture of non-tertiary 

A aicohoTS with * e avera " number of carbon atoms 

being about 4-1 2; and Artwlan ira iK, , maturated aromatic ketone monomer free of ortho- 

H The. article according to any preceding claim, wherein the cross.inked copo,ymer further comprises B 
B monomerS tln'elhylenicalry.unsaturated compound copo.ymerizable with the A and/or PX monomers. 
12. The article according to WWf^weMm, consistinq of esters of acrylic acid or methacrylic acid with 

B ffionorne, are represented oy the soneral formula. 
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20 



25 



30 




10 n 
Y 



15 



35 



wherein R b substituted with one or more halogen atoms, alkoxy 

is lower alkyl or phenyl, P ro ^ d ^ is phenyl substituted with one or more 

groups, or hydroxyl 9™p\and ^ £ ^ aromatjc carbonyl; 

t d ar^ x is a hydroxyt groups ' x must or 

para to the aromatic carbonyl; 
is an integer from 0 to 4; consisting of a covalent bond, an oxygen atom, 

is a divalent linking, group selected from the , groti£ consis wng or gn |ky | eneoxy 

an amino group having the form ul a -N R - w herein H \s nyur g ca rbamoylalkyfeneoxy group 

group havWe formula ^^^^J^^l covafent bond or an alkyleneoxy group 
SES £ £S5 ^awhTein'p R an alkylene group); and 
z is alkenyl or ethylenicalry unsa ^ h r f^ yl ' a n n s j stinQ of acrylic acid, methacrylic acid, itaconic acid, 

,3 A m-hod o. Bering a ton. b,o<* «o . compound aurf*. o« a„ oph<»a,„* Ian, b,anK comprising. 

applying a lens block to at least a portion of the polymer backing layer of the tape. 

14. A method of making a conformable tape, comprising the steps of 

extruding a polymeric material comprising an olefin moiety and an acid moiety; 
extruding a pressure-sensitive adhesive; and 

contaaing «» po*™* ma«.,ial an, .ha pr 6 ssu re -»n*e adha*e ,o torn, a con,.,mab,a tape. . 

„ a ™*« » - p~*. «-"■ — ma,erial and " ressure - sen " ,,ve adhBSive 

' are coextruded to form the tape. 
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Fig. 2a 




Fig. 2b 




